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DUNHAM HEATING EQUIPMENT 



DunHRm 

HEATING MEANS 



The C A. Dunham Company Lijaited, Is engaged solely in the problem of malcing 
steam an easily managed and economical servant, i^epresenttitives are available 
for ^n^^ineerin.j counsel in correct selection of heating equipment described in 
this Product Catalogue. This cooperation is available for the modernization of 
old stt:aia heating systems as well as for new equipment. 
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DUNHAM DIFFERENTIAL 
VACUUM HEATING SYSTEM 



The Dunham Differential Vacuum Heating Sys- 
tem is a simple two-pipe system using steam at 
variable pressures and temperatures to balance 
the heat loss from a building under changing 
weather conditions. During very cold weather, 
which constitutes less than 5% of the average 
heating sea.son, operation is similar to the vacuum 
return line system with low vacuum in the return 
only and steam pressures above atmosphere in 
the supply. To meet the changing heating 
requirements during the milder portion of the 
heating season, high vacuum is maintained in the 
return with steam pressures below atmosphere in 
the supply piping and radiation. 

In addition to the heating appliances used with 
the ordmary uncontrolled vacuum return Ime 
system, there is equipment for coordinating the 
control of circulation, distribution and heat 
supply. 

CIRCULATION— Positive and continuous cir- 
culation of steam at pressures above and below 
atmosphere is controlled by maintaining a rela- 
tively fixed difference in pressure between the 
supply and return piping. 

DISTRIBUTION— The proportional distribution 
of steam to each heating unit is accomplished by 
means of regulating plates or adjustable orifices 
at the inlet to each unit. 



Replaces File No. lA-l-l 



HEAT SUPPLY— The rate of steam supplied to 
the system is controlled to permit the heat out- 
put to balance the demand. The control equip- 
ment affords a continuous but variable supply of 
steam under fully automatic or manual operation 
as selected for the special requirements of the 
buildmg. 

The Differential System fulfills the basic heating 
requirements of all buildings. These are 

(1) To maintain constant, comfortable and health- 
ful temperatures. 

(2) To reduce heating at night or whenever the 
building is unoccupied. 

(3) To warm up the building quickly without 
temperatures rising above normal. 

(4) To eliminate all heating in very mild weather 
whenever building temperatures rise above 
normal. 

(5) To provide a continuous supply of steam 
which is regulated to meet the demand by 

frequent but small increment changes. 

(6) To even distribution of heat throughout the 

building. 
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DUNHAM DIFFERENTIAL VACUUM HEATING SYSTEM 
SUB-ATMOSPHERIC STEAM HEATING PRINCIPLES 



Three simple facts have been applied in Dunham 
Diflferential Heating to give a variable heat 
output. The first fact is that the temperature 
of steam is not constant but variable dependent 
upon its pressure. The second that, if the 
pressure is reduced, the temperature falls and the 
heat output also, and vice versa. The third 
fact, obviou.slv simple, is that a radiator when 
only partly filled with steam ijives off less heat 
than when it is completely filled with steam at 
the same temperature. 

A Dunhani Differential System distributes steam 
to the radiation continuously at pressures all the 
way from 2 pounds above atmosphere down to 25 
inches of vacuum by the gauge, and thus at 
corresponding temperatures from approximately 
218*' F. down to 133° F. During severe winter 
weather, steam at the higher temperatures meets 
the maximum heat requirements. During aver- 
age winter weather, low-temperature steam satis- 
fies the heat demand. When the heat require- 
ments are still lower, as during the autumn and 
spring and the very mild days in winter, partial 
filling of the radiation with low-temperature steam 
extends the range of heat output to hold it 
constantly in balance with the demand. The 
percentage of partial filling is under control just 
as is the reduction in steam temperature. As the 
weather grows milder the heat output is held 



parallel to the building demand by a progressive 
reduction in the degree of partial filling until 
finally there is no further need for any artificial 

heat. 

The application of this 100 per cent range of heat 
output flexibility to buildings is illustrated in 
Fig. 1075D. In "A" the outside temperature is 
0° F. (the "design basis" for many localities), the 
inside temperature is 70° F. and the heat loss 
through the wall of the room is 10,395 British 
thermal units per hour. The radiator filled with 
steam at 2 pounds pressure and 218.5° F. temper- 
ature gives off the required 10,395 Btu to maintain 
the room temperature constant. In "B" the 
outside temperature has risen to 49° F. and the 
heat loss has consequently decreased to 3156 
Btu per hour. By lowering the steam pressure to 
25 inches of vacuum and the steam temperature in 
consequence to 133.2'' F., the heat output from the 
radiator is reduced to the requisite 3156 Btu to 
maintain room temperature at 70° F. "C" 
illustrates what happens during very mild weather 
operation. The outside temperature is 60° F. 
The heat loss has consequently dropped to 1485 
Btu per hour but the heat output from the 
radiator has been equally reduced by reducing the 
volume of steam delivered to the radiator until a 
percentage of partial filling which just balances 
the low heat requirement is reached. 




^EAT GIVEW OFF 

Bv Radiator 
10,395 Heat Units 
ER Hour 



Room Temp. 70° F. 



Steam Temp. 
218. 6T. 



Steam 
Pressure 
2 Pounds 
Gauge 



Heat Loss 
OF Building 
10.395 
Heat Units 
PER Hour 



Heat Loss 
OF Building 
3156 

Heat Units 
PER Hour 




If EAT GIVEN OFF 

By Radiator 
3166 Heat Units 
PER Hour 



Room Temp. 70° F. 



Steam Temp. 
133.2° F. 

;'j Steam 
Pressure 
25 Inches 
Vacuum 




Heat given off 
Bv Radiator 
1485 Heat Units 
Per Hour 



Room Temp. 70* F 



Heat Loss 
of Building 
1486 

Heat Units 
per Hour 



Steam Temp. 
133.2° F. 

Steam 
Pressure 
25 Inches 
Vacuum 



Radiation 

partially 

PILLED 



Fig:. 1075D 
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DUNHAM THERMOSTATIC TRAP 



STAND ARD-Nos. 1B, 2C and 3B 
WITH INTERCHANGEABLE DISC 



DESIGN— Design of the Dunham Trap provides 
for (a) efficient differentiation between steam and 
air-and-water, (b) simple rugged construction, 
(c) freedom from clogging, (d) minimum deposit- 
ing of incruatants on valve seat, (e) thorough 
draining of radiators by gravity, and (f) minimum 
wear on working parts. These features ensure 
dependable service. 

The standard trap operates efficiently over a 
pressure range from 15 pounds gauge down to 15 
inches of vacuum and is used on all types of low 
pressure steam heating systems. 

CONSTRUCTION— The trap consists of two 
principal parts— a body with the valve seat and 
a cover containing the expansion thermostat. 
The trap is non-adjustable; permanent adjust- 
ments for correct operation are built into the 
element. The thermostatic elements for traps 
of the same size are interchangeable without 
adjustment. Spare thermostatic elements, when 
placed in the trap cover and the cover properly 
secured to the body, are automatically correctly 
placed and distanced from the valve seats. 
Thermostatic elements may be readily removed 
for examination or cleaning and can be replaced 
to original setting. The covers may be removed 
from the trap body while hot without danger of 
the thermostatic elements being distorted so as 
to affect the operation of the trap. 

4 

The disc is made from special composition phos- 
phor bronze sheet. The corrugations are shaped 
to reduce hinge action at the rim of the disc and 
to distribute disc motion uniformly. The filling 
nozzle and the valve assembly are attached to 



Cover 

Stop Shoultler /^ 

lnterchan?ealil« j 

ThermosUtic Disc J 




Floatin e Valve and Roundt-d Seat 
Large Valv (* pening 



Sectional View of ThermoaUtic Trap with Interchangeable Disc 

Pig. 3096 



their respective halves of the disc by threaded 
nuts making tight screwed joints which are 
further reinforced, locked and sealed by sweating 
with solder. 

A crimped ring, which prevents disc vibration, is 
inserted and the two halves of the disc are joined 
by a double lap joint, formed under pressure and 
then securely soldered. The disc is then filled 
and sealed under vacuum. 

The valve is flat and is attached to the disc by a 
ball swivel joint to ensure its seating squarely 
and tightly without causing localized stresses on 
the disc. The valve opening is exceptionally 
large and the passage of water and dirt out of the 
trap is not obstructed by a guide as none is 
necessary with the Dunham design. 

The valve seat is raised slightly and rounded to 
minimize the depositing of incrustants. 

Bodies, covers, nut and nipple are of brass. 
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FOR NORMAL OPERATING PRESSURES NOT EXCEEDING 

15 POUNDS GAUGE 



MoK 15pound>l L 'Capacity Net 



Dimenjioni in inchei 



SiieNo.' Code 
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A.P. 
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700 
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3Hi 



1H 
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For dimensions see Fig. 3105 
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Anglp pattern 
Fig. 805-1 



Straightway pattern 
Fig. 80»-2 



Rirht hand comer p«ttern-Left h»nd dimensions ume 
Fig, 805-A I^*- »05-3 



PARTS 



Letters after trap numbers indicate change in models. 
These appear on trap nameplates and should be given 
when ordering parts. If nameplate is obliterated, give 
the diameter of the cap and size of tapping. Nos. IB, 



2C and 3B caps and discs must be supplied as a unit for 
replacements on Nos. lA. 2B and 3A traps unless used 
caps are returned for factory adjusted discs to assure 
accurate setting. 
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No- I A Trip 

1. Bodv 

2, Cap 



3. Uiw 

4. Gafekn 



Nm. 2B and HA Tr«p« 

S, Union Niil 
6- Union Nipplf 



7. Cap Screw 

8, Set Screw 



Fif . H66B 
Nm. 4A mnd SA TrxiJ*. 



9- Valve 
10, Valve Nut 
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DUNHAM 

FLOAT AND THERMOSTATIC 

TRAP 

STANDARD - TYPE 30 

This Trap combines the principles of the Dunham Thermo- 
static Trap and a F^loat Trap. The assembly is designed so that 
the thermostatic trap can discharge air while the float valve 
diacharRes condensate. The thermostatic trap can handle con- 
densate when the rate of condensate returning exceeds the capacity 
of float valve. 

APPLICATION 

This Trap is essentially adapted for use on low pressure steam 
heatinK systems, it is applied at drip points in piping, such as 
rises in, or ends of, steam mains. Also, to unit heaters and 
ventilators, and heating units of larRe capacity, from which flow 
a larKe quantity of condensate during the heating-up period. 

This Trap handles a large volume of air and a higher ratio of con- 
densate to air than a radiator trap. It shortens the heating-up 
1^" V ^"^B^^^MMB^^ A period by quick release of air and prevents the holding up of con- 
\ ^^p^MiVii^^^^^^^^l S densate in the system, which might cause water hammer. 

CONSTRUCTION 

The body and cover are cast iron. The brass thermostatic 
member and the float valve assembly are fastened to the cover. 
The float is copper. The Trap Body can be readily removed 
without disturbing connections. The entire assembly is simple 
and accessible. See section below. 

CAPACITIES AND DIMENSIONS 
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PIr- 2000- Trap Noa. 3<KI. 30-4, »* md 99^1 



FOR NORMAL OPERATING PRESSURES NOT EXCEEDING 
15 POUNDS GAUGE 

Mob 15 pountfi 
Min. IS' Voeuum 



I Cotalog ' 
Sho ' No. Cod* 

30-9 FTSV4 Bl*^ 
30-3 FT««^ B)«arv 
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Capi»nt»«a fivaa in the abow tmUa 

m haaid on a aoaiaaaaUaa rrni* of 

h lb. contfvnaal* pvr aqvsr* (oof af 

equivalent 4lf«rt radiation per liMe 

at a praamn dlSerastial oi 2 Ibm. 



AMins 



?eploces File N0.6C -3-1 
)aled : Jan. 1 ,1948 



I 
I 



Con. File No 6C -3-1 
Dote June 14 , 194 6 




DUNHAM HEATING EQUIPMENT 








TYPICAL CONNECTIONS 



The Float and Thermostatic Trap is installed 
in a horizontal position as shown in typical instal- 
lation details below. When drippmg steam pip- 
ing, best practice suggests installation with at 
elst 4 fe^t of pipe, (graded downwards with 
flow), between it and the point dripped with a 
scale pocket 10 in. or more deep and never smaller 



than 2 in pipe. A gate valve and strainer should 
be hista"ied in the inlet connection to the trap. 
The end of a steam main should not extend le^ 
than 18 ins. beyond the last connection. When 
aSied to unit heaters, scale pocket connection 
frorri heater should be full size of heater return 
tapping. See detail below. 
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FLOAT MO THCflMOSTATlC 
TRAP 








JHIWI MAi* 



Kig. 3003— Trap Applied tu Unil Heater 



Fig. 3004— Dripping End of Steam Main 

(or Rise in Steam Main) 



PARTS 



10 9 e 3 1 



When ordering parts be ture to give type number and 
size of trap, aUo number with letter on ihermosUUc 
cover, number and name of part required. 
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Fig. 3005 -Trap Nua. 30-1 and 30-2 



1. Thermostatic Cap and Di»c. 

2. ThermoaUtic Trap Body. 

3. ThermoaUtic Trap Body Gasket. 

4. Cover. 

&. Cover Gaiket. 

6. Float Valve Seat. 

7. Float Valve with Fulcrum Pin^. Link and Float Arm 
Head. Valve, Link and Float Arm Head Assembly 
are supplied ai a unit. 

8. Float Arm. 

9. Float. 
10. Body. 

U. Cleanout Pluga. 

«. V— 18 I H' Cap ScrewB. 

13. Hanger Hook. 

in crdm ttmt thm bmnmfitr oi otmtinuovt improvommnt in 

Dunham Prodaetm may be made mviUbh to tht Public 

without delay, rhti Company raaarrm tha ri^ tc chan^n 

Spa tMt k Mt iotm and Dam^i without notioa. 




7 « ft 

Fig 2010- Trap No8. 30-3, 30-4, 30-5 and 30-7 
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Fig. 3006— Trap No. 3U-B 
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THERMOSTATIC STEAM TRAPS 

FOR WORKING PRESSURES 5 LBS. TO 100 LBS. GAUGE 



CONSTRUCTION 

These traps are of the thermostatic fluid ex- 
pansion type, operating in response to the pres- 
sure caused by partial vaporization of the liquid 
within the thermostatic disc. The lateral dimen- 
sions of this chamber change with the varying 
pressure of the vapor caused by contact with 
entrained gases, steam and water. 

The trap consists of two principle parts, a body 
with renewable valve seat and a cover contain- 
ing the thermostatic element. The trap is non- 
adjustable, pennanent adjustment for correct 
operation is built into the thermostatic element. 

The bodies and covers as well as the union nut 
and nipple are brass. The thermostatic element 
is fabricated from monel metal sheet using a 
special welding process, and corrugations are 
designed to reduce the movement at the rim, 
distributing the disc motion uniformally. 

'Hie valve and seat are of special heat treated 
stainless steel. The spherical valve is swiveled 
to insure its seating tightly without causing 
localized stresses on the thermostatic element. 
The valve opening is exceptionally large and 
the passage of water and dirt is not obstructed 
by a guide. 




Fig. 3173 
Sectional View — Type THIA Trap 




Fig. 3174 
Sectional View — Type TH2A and TH3ATrap 

The thermostatic elements for traps of the same 
size are interchangeable without adjustment. 
Spare element when placed in the trap cover 
and cover secured to the body, is correctly 
placed and distanced from the seat. Thermo- 
static elements may be readily removed for 
examination without breaking the inlet and out- 
let piping connectionsi 



CAPACITIES 

Capacities based on continuous discharge under 
average normal operating conditions, namely, 
at a temperature differential, (difference be- 
tween temperature of discharging water and 
that of saturated steam of same pressure as 
that on the trap) of approximately S^^F. 



CAPACITY 
POUNDS CONDENSATE PER HOUR 


TRAP 
SIZE 


WORKING PRESSURE 
(Lbs. Per Sq. In. Gage) 


5 


25 


35 


50 


100 


THIA 


125 


355 


445 


560 


840 


TH2A 


195 


565 


700 


880 


13O0 


TH3A 


290 


790 


980 


1200 


1780 
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ENGINEERING DATA 




Fig. 3170 



INSTALLATION 

To g-ive best operation each trap should be in- 
stalled with about four feet of connecting pipe 
between it and the fixture being dripped and 
preferably 6 inches below the fixture. This hori- 
zontal run ahead of the trap acts as a cooling 
leg which minimizes fluctuations in the rate of 
trap discharge. 



Trap capacities are increased by installing the 
trap more than 6 inches below the unit being 
dripped. 



It is good practice, though not necessary except 
in special cases, to install each trap with a by- 
pass, with valves on either side of trap and in 
the by-pass as shown in Fig. 836C. 



Tliere should be a valve in the steam connection 
to each fixture and a corresponding valve in 
the drip connection on the discharge side of the 
trap. Whenever the steam valve is closed, the 
drip valve should also be closed thus cutting 
both fixture and trap out of service. 

Where condensation is to be elevated, the trap 
should be installed at the high point and with 
a surge chamber between the fixture and trap 
as shown in Fig. 2030A. 



The discharge from the traps may go to an 
open receiver of a boiler feed pump or to an 
open connection to sewer. It must never be 
connected into a vacuum return pipe unless 
provision is made to release the vapor formed 
when high temperature condensate is subjected 
to a partial vacuum. Use of a flash tank for 
this purpose is shown in Fig. 1041B 



DIMENSION TABLE 


Trap 
Size 


Size 

Conn. 

Inch. 


Wgt. 
Lbt. 


Dimensions — Inches 




A 


B 


c 


D 


TH1A 


H 


9 


3K 


^% 


2«/g 


2M 


THSA 


H 


2H 


m 


1^6 


3H 


2% 


TH3A 


1 


3 


V/2 


^H 


3^6 


2H 



r 



\ 



»T«4iftCft 







Fir 836C 

Typic&l ingUUation of a TH Seri«« Trap with 
Strainer ahead of iU inlet mnd a valved by-paas. 
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Fiff. 2080 A 
Application of TH Series Trap where condefuate Is 
to be hrt«d into a return line above the ileam line. 



^tmt T© &TlM«»i-C*f CHCC* WLVC 




o^~ 






/ 



i" 



•An irfALtft 



«*T| vAcvat 




■Murt 



-O: 



\ 



FLASH TMN 






Du>MAii Float and 

TMEd«*05TAT»C Ta*^ 



tttW-Orp «OQl 



-5^4 



MT ffOOHtT 



MKM ITft&Mta 






JtTtfaa n> ncmia »u«* 



ID 



Fi». 1041 B 

JJ2l"wh^"1-"°"' l"" *"'"*' T«nk which mu.t be 
ttMd wh« return, from mrfium or hi.h prl--" 

vacuuTTi return 



liiM 



mw^ t- L medium or hiah d 

»"• to be conne<rted into 



urc 
line. 



Poge 2 



(F 



^ 




21 




f 



Fiff. 833C 

Typical ftpplication of TH Strict Trftpa Xc drain and 
vent individuil unit* of « battery of cgffw urns and 
a diah warmjna cloa^rU 
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\ 




Fiv. MOK 

A closed jackvUnl krttl« with ataam aupply praaaurv 
flovarnvd bj a atnale acated praaaura raduf'ina valva. 
Casdrnaatc and air ara ralaaaad by a TH S^rifa Trap. 



Fia, 8S6B 

Typical application of a TH Sarlaa 
iackatad ataam kattla. 



Trap to an op«n 



to a 



on* Radualna Valv* and TH 5Wr1«a Trap appMad 
ppe a aaa hattW- Nota th« auaacated uaa of a bqr- 
around tha trap. 
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Application of TH Sariaa Trap whan 
Hftturaa for tha oparatina room, luch 
and diatilllna apparatua. 
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PARTS 



Discs are interchangeable in trap.'i of the <ame 
size and capacity and are tested under (iptrat- 
ing conditions at the Factory. Tliey will give 
proper operating results when installed ac- 
cording to instructions. No setting gauge is 
necessary. 



Seats are removable and should be replaced 
\\'hen installing new thermostatic discs. 
When (H-dering parts, refer to the symbol THIA, 
TH2A. TH:JA stamped on trap covers. (VIZ — 
One —THIA Therniustatic Disc Assembly, 
Part No. 3). 



/ 





Fig. 3171 



Fig. 3172 



1. Body 

2. Cap 

3. Disc Assembly 



5. Union Nut 

6. Union Nipple 
12. Valve Seat 



USING STEAM IN INDUSTRY 

APPROXIMATE STEAM CONSUMPTION 



LAUNDRy EQUIPMENT 



KITCHEN EQUIPMENT 



Appliance 

Washer (3 ft. diam.) 
Washer (6 ft. diam.) 



SUrch Kettle (50 gal.) 

Dry Room (per draw) 

Manftle {4 ft x 8 ft.) 

Soap Kettle (50 gal.) 

Double Mangrle 

(4 ft. X 8 ft.) 

Cylinder — 16 inch 

(8 ft. long) ^ 



Lb. Steam 
per hour 

— 60 

— 120 
60 
16 
60 
60 



120 



ao 



Appliance 

Coffee Urn (10 ^al.) 

Coffee Um (5 gal.) 

Steam Table per Sq. Ft. 
Bain-Marie per Sq. Ft. _ 

VegeUble Steamers 

Stock Kettles 

Oyster Pots 
Egg Boilers 



Wanning Ovens _. 
Put* Warmers „ 



Lb. Steam 
per hour 

— 34 

— 17 
1.7 
3.4 

40 
20 

18 
18 
35 
36 



Appliance 

Sterilizer Battery 

Dish Washer (single) _ 

Hot Water Tanks 

Potato Boilers 

Soup Kettles 



Jacketed Kettle (5 gal.) _ 

Dish W^ashing Sink 

Small Bean Warmer 

Chocolate Urn 

Silver Washing Jets 



Lb. Steam 
per hour 

90 

30 

30 

60 

30 

16 

30 

16 

16 

90 



Steam and water consumption by the steam-using equip- 
ment of industry can be substantially reduced by the 
use of a condensation and boiler feed pump instead of 
wasting condensate. The use of a boiler feed pumo 
mcreases the capacity of the boiler about 20 per cent 
above that when cold city water is fed. Fuel consump- 
tion drops from 10 to 20%. Water consumption drops 
as much as 20 to 40V, in small laundries, 2 to 5% in 

«Sl»'rin^"lf"^"V°^ ^^" compounds required drops 
about 907r and boiler encrustation is redueed. 



L^.-^>*"/^* "*^** efficient operation and the maximum 
rnnSfl^Vlf steam-using apparatus, air as well as 

frn^ I T'^.*^, '**^''y and continuously released 
tr«^n?. V"'*"'i^"*i ^r''^^^ ""'*• The use of a sUam 
diffirulti. '"^^^^<^"?' appliance or fixture eliminates 

»suh^ „ i '^ *V ^'"'^'''^ ^'^ »i^ pocketing and 
M "the e"qurpm:r* "^*"'^ '''' efficienrperforS,ance 
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DUNHAM HEATING EQUIPMENT 




DUNHAM HIGH PRESSURE 

STEAM TRAP 



TYPE 81 A 




JTLET 



INLET 



This trap vents air and drains condensate from steam lines, heaters, 
process appliances and fixliires operating at steam pressures up to 150 
pounds. It employs the open inverted bucket principle of operation. 
The simple design and sturdy construction illustrated in FigJ562A,give 
a non-air-binHing, self-cleaning, efficient trap. 



APPLICATIONS 

type Kl A High PreftHiir*- Steam Trap The Type 81A Trap increases the efficiency of steam transmission and 

utilization by keeping pipe lines and fixtures free from air and water 
hich hamper the distribution and use of steam. 
It is particularly adapted to drain high pressure 
ower htation steam line§ and distributing linesand 
►r service on: 



Laundry Equip- 

Oil Refining Kqiiip. 

BlaAt Coil^ 

Salt and Drug ProceRsing 

Paint and Varnish 

Soap 

Sugar 

Tanning 

Vk<MHl \k orking 
Canning 



Unit ITraterA 

Garmt^nt PrcHMrn 

Vulcanize rft 
Owikinf; Fquip. 

Coffee l!rn*» 

Steam Talilefi 

Slerilijierft 

Fertilizer Dryerft 

Rendering Krlllrt« 

Dry Kilns 

Hot % aler Tankj* 

:)PERATION 

Conilensation flows into the trap body through 
he side inlet. As the water rises it traps air and 

team in the inverted bucket. This gives the bucket 
iroyancy to rise with the condensate and close the 
alve by its powerful leverage. As the condensate 
ontinues to rise, it forces the air from the bucket, 
it the same time the entrapped steam condenses 
nd the burket loses buoyancy, sinks and opens the 
i^eharge valve. The air which has accumulated in 
he lop of the trap is immediately expelled by the 
ireseiire of the water which follows it through the 
rap outlet and into the return piping. As the 
ondensate recedes, air and steam again enter the 
nverted bucket to give it the buoyancy to close the 
alve. This cycle is repeated as long as the trap is 
ailed u|jon to vent air and water from steam lines 
ir fixluret*. The rondrnsate may be discharged to 



OUTLET 




INLET 



Fig, 1 562 A 

Sertioiml view of Type H\ Trap 

higher levels within the limits of the pressure on the 
trap — approximately 2 feet for each pound of 
pressure. 

CONSTRUCTION 

Simplicity, accessibility, compactness, and long 
life are features of the Type SlATrap assembly. The 
body is of iron; the valve and seat are of heat-treated 
stainless steel; the bucket is of formed copper and a 
copper gasket is used between the cover and body. 

The removal of the cover exposes the working 
parts for inspection without disturbing piping 
connections. Valves and seats can readily be 
removed and replaced with minimum work. The 
powerful leverage of the valve mechanism gives 
positive closing and opening of the valve and the 
ample travel minimizes wear between valve and 
seat. 
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DUNHAM HEATING EQUIPMENT 



ENGINEERING DATA 



Size 

Tippingi 

Inches 


No. 


N«l 

W«i9M 

Lb. 


Code 


* 

Dimentiont in Inches 


A 


B 


C 




FOH 

F03/4 


I8V4 


Buin 
Buinl 


6 

7 


6 

7H 


■ 



NOTES 



Trap valvm and ^«ti 
italug Niirabw or 
Numi>rr and »ize as **eU iir llic prwwiire at the inirt and outlet of the trap. 



Conn^tion^ arr ripht hand ft-male pipe Unpinga. 
ar# rcmovablp and reprawablr. Ordrrfl fthould give CataltJg Niirober or Typf 



Fif;. 1563 A 



SELECTING FOR CAPACITIES AND PRESSURES 



T)'pe81ATraps arc equipped with valves and .seats 
for Maximum Working Pressures of 10, 20, 40, 80, 
125 and 150 pounds gauge as ordered. Type 81 A 
Traps will operate at any pressure below the Maxi- 
mum Working Pressure stamped on each trap bul will 
remain dosed if pressures are increased materially 
above this maximum. It is important therefore that 
a Trap be S4'lected with a Maximum Working 
Pressure as high as the extreme pressure differential 
which may occur in any given application. Orders 
should state (a) maximum initial pressure, (b) 



reduced pressure if trap is to discharge agai 
pressure or if condensate is to be lifted, and ( 
pounds of condensate to be handled per hour. 

The following table lists capacities for the vario 
available valve and seat sizes under various ini 
pressures and various differentials in press 

through the traps. 

It is recommended that traps be selected wi 
capacities at least twice the condensing capaciti 
of the equipment served, and higher where largfi 
volumes of air must be handled rapidly. 



TYPE 81 A TRAP CAPACITIES IN POUNDS OF CONDENSATE PER HOUR 




Presjure 

Dtffefcntiel 

between Intel 



%'' TRAP 



^4l Size Symboli and Corresponding 
MeitmuM Working Pre uurc 
L M 1-N (T -1 



yr TRAP 

Scat Size Symbols and Contipoiidifis 



nch | ; 150"Lbi185 Lb«BO Lbi.40 Lbi.gO Lb». 10 Lbt. 150Lb« 125 Lbt 80 Lbs '40 Lbi SO 
" S60 77! ■ --- 

~JSS 




Th^ forrgoinp rapacities in [MMindK C4>ndrn<ialr prr h«ur are ba«ed on full i!mp A: l' ''^i i<r 

indicaced in left hand column. *'"" d.«-hare^ hKI, d.fferrnl.al in pressure a* 



PARTS 

When nrderinff pari, of Typ<^ 81 A Traps aUayR givr ihr lynr 
I ariH 4, 5,6, 7, 8,9,11 ami 15 are supplird as a unit. 
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12 OMket 
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1^ Knuckle Joiin Nut 

16. n^ 
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MR III, 





INSTALLATION 



The importance of correct installation cannot be 
>ver'<mphaHi7.ed bfcaufie no high pressure eteam 
rap of the inverted o|>en bucket type can operate 
illier cffcctivcl) or uithuut excessive wear unless 
nstallation permitn condensate to create the water 
•eal easential for proper operation. Installation 
n«4tructions are included in every trap shipment. 

Each radiator, coil, kettle or other unit to be 
Irained should be eq^uipped with a separate trap. 
It is not reconnnen<]t*(J that one trap of large capacity 
)e ui^ed to drain several units. The uae of a trap for 
'ach fixture eliminates the possibility of steam 
'hort -circuiting to cause air-Liuding and uneven 
■eating of the fixtures. 

£ach trap should he installed with the top of the 
trap at least 6 inches below the steam-heatecf unit or 
ine to tie drained, permitting gravity drainage of 



The use of a by-pass around the trap is optional. 
Where continuity of servire is essential, the by-pass 
is necensary as the by-pass valve can be opened and 
the lines or units drained temporarily during trap 
inspection or repair. On applications where the 
service is not continuous, tne by-pass may be 
eUminated. By-pass valves left open accidently may 
be costly in terms of wasted steam. 

The use of a Strainer ahead of the trap is also 
optional but is strongly reconmiended where dirt, 
sludge and scale conditions are likely to be encoun- 
tered. The steam lines should be thoroughly blown 
or cleaned out before the trap is put into service to 
remove sediment, scale or other foreign matter. The 
trap should be filled with water before being put 
in service. 

On applications where the steam pressure is not 



RETURN 
CONNECTION 
FROM FIXTURE 



GATE 

VALVE 




BY - PASS 

(optional) 



KEEP TOP OF TRAP 
AT LEAST 6" BELOW 
RETURN CONNECTION 
TO HEATER OR FIXTURE 



1 



TYPE 211 DUNHAM 
STRAINER (OPTIONAL) 



GATE VALVE 



TYPE 8IA BUCKET TRAP 



Typical inatallsliun conncctionR for Type 81 A Trap 



condensate tu the trap and increasing its capacity 
by the static head of condensate in the "water leg" 
ronnection. This hlan<lard method of installation is 
shown in Fig.20B9A.Departures from this standard 
4uch 88 the installation of the trap above the outlet 
of the fixture being drained are to be avoided. 
Where unavoidable, special installation int«lruct)ont 
should be obtained from the Engineering Depart- 
ment. 

It is desirable to install the trap cluse to the 
unit being dirained. A long pipe between the unit 
and trap may cause air-binding. \l'here such a 
long connection cannot be avoided, an additional 
vertical line is used. The ftnginrering Oeparlnicnl 
will HUpplv inKlallalion dia»rainH for hucIi sprcial 
ronditiont. 



maintained on the piping or fixture continuously, it 
is desirable to install a check valve at ine trap inlet. 
A check valve prevents water being drawn ba<k 
into the fixture as a result of the tnitaeed vacuum 
created by condensation when the steam supply iR 
shut off. It is important to install the trap so tliat 
the water seal can neither be broken nor vaporized 
as loss of prime may cause trap to blow t^team. 

Each trap is stamped with its maximum operadn^: 
steam pressure and is fitted with a valve and seat 
for this pressure. Rach trap installed should have a 
maximum orH-rating pressure rating at least equal to 
and preferably greater than the maximum pressure 
used in the fixture or pipe line drained. The appli- 
cation of a trap to operate at prctisureh above (lial 
for which it is slamfteil may result in ineflicienl 
0|ieralion of the unit. 
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TYPICAL APPLICATIONS 
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Fig. 1701 B 
An arrangrmenl of kilchen equipment in which toup 
ketUca receive steun at hoiler prnwure amJ a diah warmer, 
»team tablr and cofTre urns are aupplirtj at lower pre«Hure 
tlirough a Type 340 Pre**iire Ke<lucin« V«Jve.Type 81A 
Trapa drain condenaate and vent air from the variuua 
appliances. Air and condmr'ate return lo the pump receiver 
frum which the air is vented In atmu«phcre and the 
condensate returned to the boiler. 
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Fig. 1703B 

Freaaing and cleaning 
»jnipment nperatra mtMl 
Mliitfactorily m hm aleaM 
i" "iipphed at the proper 
preaaure , individual 
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DUNHAM RADIATOR VALVES 

TYPE 140 AND TYPE 1140 SERIES BELLOWS PACKLESS 



R 





FIf. tTTrV-lkciHM view at Tyv* 

Val«« 



140 Wh*Ml llu^te 




Thia valve is suitable for ail types uf it«ttm hcmtinf sSTrttnu 
and for prcMurcs up to 15 pounds. 

The valve will be supplied upon order, with a S' «««p hole 
through valve seat for applications in which short down feed 
liaen are dripped through tb« vaive into the radiator 

The body is of bronse. The expaiwion member of tinned 

fihosphur bronze gives maximum resiliency and wear. The 
nner valve is equipped with highest quality (*ompoMition 
disc, renewsble and readily re|Maceable by removing the 
bonnet. All parts are interchangsabte for the tame sixc of 
valve. The packless expansion member not only prevents 
leakage of steam, air or water, but aUu prevents steam, 
water or dirt coming in contact with the thread uf the valve 
apindle to cause rorruainn or clf>ggtng The handle thus 
turns easily at all times. 

Lock and shield equipmf>nt will be subatttuted for wh*^l 
handle on order. 

Type 140 ssriesvalvee are available in 4*. s^'and l*aiaes. 

Type 1 UO series vslvea sre avanable fn l^'^nd 1 4' sbsa. 

Construction of both valvss are identical with the ezcrptiun 
of the bcmnet assembly. 
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DIMKNSIONS KUR 1140 SERIES VALVES 
For Right Hand and Left Hand pattern Valves 
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PARTS 





Fir 3147 

Section View and Parts of 

Typ*- 1 1 10 Valve Bonnv-t srtd Handle AaaemMy 

Expansion Member complete includes spindle, corrugated 
diaphragm, disc and disc nut. 

When ordering parts give type and size of valve. 



S«*t'lii>n View snd I'mrin 
of Ty|H- HU Vftlv«* 



ParU on Fik. 92:iC for Type 140 Valve, also apply lo Type 
1 140 Valve except an Khuwn. 



r Body 

2. Nut 

3. NippU 

4. ExpanaLon Member com^^ete 
»ilh ComjHiaiti'>n Hisr 

6, Conpooitiofi Djac only 

€. Holder Nut 

7. Bonnet (1140) 

9, Handle Hc^d Screw 



10 Guide Ptale 

11 Spindk Nui andScnw 

12 Dial 

17. Bonnet 

18. Cofnpoaition Handle (HO) 

19. Handle Screw 

20. Handle Stem 

21. Compoaition Handle (1140> 



TYPICAL RADIATOR CONNECTIONS 
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SCHEDULE OF RADIATOR VALVE SIZES 
AND SUPPLY CONNECTIONS 



FOR SUB-ATMOSPHERIC STEAM HEATING 
SYSTEMS USING REGULATING PLATES 



FOR STANDARD TWO -PIPE STEAM HEATING 
SYSTEMS WITH RADIATOR TRAP 



Pwof 

Diract 



SUPPLY CONNECTIONS-INCHES 



Inlrl 

Val«« 

I 



1- e 

3ft- 80 

et-lQD 

101 140 

UI-170 



VerticBl Pipe 
to Iniei 

Valw 



HonaDOLal 
Kunoui to 
HmtT or Sfnnc- 
to 



Feel 

tUK 



PkH Plon 

Radiator 



1 
1 
1 
1 



l~ 25 

M- ao 

Rl 100 
101-140 
Kl-180 
lftl-300 
301^50 
40-700 




Horizontal KurvMit to 
(■er or the spnncPNoe 

to Mam from a 
Pint Float K»dutor 



1 



18 

2H 



%'^^\SS^G!^i^Sj^ i^'' horizontal connections o' 
A^ii VV foot: *'°™°'*' cwmectiom w,ih a fall not 1 
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DUNHAM RADIATOR VALVES 

TYPES 600 AND 646 -WHEEL HANDLE 

(PACKED) 



This valve is designed for heating systems 
enerally and is particularly suitable for two-pipe 
team systems. 



The valve is of non-rising stem design. The 
tern revolves in rather than pulls through the 
tacking, reducing wear and increasing packing 
fe. The valve opens and closes easily without 
linding. A rugged packing nut and gland holds 
he molded packing in place. The non-breakable 
.andle is molded of a heat-resisting composition 
/ith a metal plate insert which prevents the 
.andle turning on the stem. All parts are readily 
ccessible and interchangeable. 



The Type 600 Valve is Angle Pattern; The 
?ype 646 is the .same basic valve in a Straightway 
*Jon-Offset Pattern specially developed for con- 
'ector application. 



DIMENSIONS 



Sis* 


T«" 


CM. 

No. 


N*t WriKhl 

Lbm, 


nimnaaioiia <n Inriiai 


Jm. 


A 


B 

i>/b 

1'. 


c 

3H 
SH 


B 


H 


6U0 
64<_ 

600 

e4« 

MO 


PSA 

PW3N 

PWA 

PHSN 

PI A 


t 




IS 


H 


IH 


1 


8M 


— *• 




Type 600 Valve 
Xon-rising stem and high 
lift feature the de^;jgn of this 
rugged radiator valve. 



Type 646 Valve 
A straightway, 
non-offset valve of 
Type 600 design 
specially adapted 
for convector ap- 
plication. 




Valves have rough-finished brass bodies. Specify 
Catalogue Number or Type Number and size on order. 

Lock and shield equipment can he furnished with any 
size of Type 600 and 646 Valves at no extra cost. 
Keys are supplied as extras. 
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DUNHAM RADIATOR VALVES 

TYPES 200 AND 246 - WHEEL HANDLE 

(COMMERCIAL PACKLESS) 



These Radiator Valves are designed for low 
assure steam heating service. A heavy bronze 
il spring keeps a constant pressure on a special 
iphited asbestos composition ring formed under 
essure to exact size and shape to maintain a 
;ht seal around valve stem. The construction 
described by the trade as "packless". 
An advantageous feature of this design is that 
e non-rising stem revolves in rather than pulls 
■ougk the packing, thus causing minimum wear 
d giving long packing life. They are made in 
igle and Straightway Patterns. 




Fig. 1671 
Section view of Type 200 Valve showing delails of construction. 



CONSTRUCTION FEATURES 

Special heat-resisting non-breakabU composition handle 
i/es good grip. 

Meta! re-infort-ement integral part of handle. 

Compression spring nut. 

Heavy bronze coil spring keeps constant pressure on 
ecial composition packing ring. 

Gland. 

Heat-resisting graphited asbestos ring with metal core, 
jrmed to exact shape and size. Held under compression by 
•avy coil spring to maintain tight seal around valve stem. 

Non-rising handle stem. 

Low valve bonnet. 

Large diameter screw provides easy smooth operation. 

I Ball joint insures perfect seating- preventing steam 

akage when valve is closed. 

.High quality renewable composition disc. 

:. Rounded valve seat provides tight seating. 

t. Long tapered joint of union permits easy make-up. 




Type 200 Valve 



Type 246 Valve 
A straightway, 
non-offset valve of 
Type 200 design 
specially adapted 
for convector ap- 
plication. 





Type 246 



DIMENSIONS 



Size 


200 

200 
246 

200 


Cat. 


Net 

Wright 

Lba. 


Dimfntiion^ in Inrhta 


In*-. 


No. 


A 


B 


c 


E 


K 


SW4A 
S\V .'tjSN 

SWUA 

S\V SiSN 

SWIA 


lit 

iH 

2 


24 
2S 

2H 

2H 




8^ 

3H 


14 


H 


l'4 


t 


3% 





Valves have rough-finished brass bodies. Specify Cata- 
logue Number or Type Number and Size on Order, 

Lock and shield equipment can be furnished with any 
size of Type 200 and 246 Valves at no extra cost 
Keys are supplied as extras. 
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DUNHAM VACUUM 
ETURN LINE HEATING PUMP 

TYPE VR 



A vacuum return line heating syBtem is a two- 
*t eystem (using traps at radiators and drip 
iota) ic .i^hich steam is circuUted positively and 
)idly and yet at low prcHsurcs as a re&ult of the 
oration of a vacuum pump. The pump maintains 
>artial vcuum ou the return lines by exhausting 



air from the system. It also rolnrns conilent>atc to 
the boiler or boiler feed apparatus. • 

Type VR Punipn are designed BpeciaU\ lo per- 
form these two major functions: 

(1) Tu create and inaintniii a vuctiiiiii in the rrlurn 
pipiiiK uf the heating syidem; (2) To return all cuii- 
deusate Lu boilers ur boiler feed apparatus. 




CONSTRUCTION FEATURES 



The Type VR Pump comprises a motor, 
intrifugal pump, an Exhau&ter Assembly, an Air 
eparating Tank with vacuum, pre&sure and water 
luge, an Automatic Discharge Valve and a Con- 
oJ Equipment Panel all assembled on a rigid cast 
on base lo make a romplrie. compaci unit. A 
iction strainer, check valves and air vent are 
■eluded. An Accumulator Tank v^ith float head, 
oat switch and mounting saddles is also a standard 

t of the Pump unit on all automatic controt 
iplicatione. It is mounted separately to permit 
i<Ml advantageous installation arrangement. 

The Pump in bronze fitted and the shaft if« 
f non-corroHive steel with a hard, glazed, 
mooth surface. 

The Base, of cast iron, is well braced und 

tl to maintain pump und motor in prttper 
iignment. 



The Automatic Discharfse Valve is single 
seated, float operated and fully automatic. 

The Control Equipment Panel, as neat as a 
pierr of metal furniture, completely asscnd)led at 
the farlory. simplifies both installation and operation. 

CouplingH between motor and pump shaft 
arc of the reliable flexible disc type- 
Vacuum and Pressure Gauges continuously 

indirule the varuiini in thes\sl(>in ami the jireni^urt' 
of llie piuiip disiliiirge lo boiler. 

Motors are of 441 de^jiree rating of best 
slaiulurd manufacture with ample margin 
of power. 

Motor speeds in excess of 1800 RPM are 
not used. 
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DUNHAM STEAM HEATING EQUIPMENT 



PRINCIPLE AND PERFORMANCE 



Streams of water at high velocity pos&ese energy 
which can he made to do useful worlt. The Dunham 
Type \'R Pump applies this fact to the special 
proolem of withdrawing air, water and conden&able 
gases from vacuum return line heating systems and 
reluming the water, freed from air, to boilere. 

The Dunham Exhauster employs flaring jets of 
water to entrain condensate, to envelop air and to 
condense water vapor drawn into it from the 
heating systeni. 



higZUm—Th^ Dunham 
ExtuMUHler in operatian , 
Simplicity in principle 
and scientific refine' 
fn^ni in design arcaunt 
for the high entrain* 
ment efficiency of this 
assembly. 



VATEf ANO All BlING 

MCHARGtO TO All 
UPAUAUhO IANK 



*• VAK» AND 
COK«N^TC no** 



X 




»At|atiNoci»tcisutf utHQ 
Sf i»4 <|NriifuQAi AjiM^ 



1. Simple. l'M>rinrip|<.ihepumpiiatBiinpleaKan 
myt .pra> ^..n. A single i,„petler provide; enerRv 
boil, for Kuri.oM on the Mslrrn and for diM^hargr of 
condfiinau lo builerH. ^ 

t ■ 

2. Adapubl*. The Tvpe VR Pump .« adaptable 
to (hr varvng enp.nrenng requirements of all tvpe^ 
of .„.lalU,.on. It may be inKtall.d in single^^ 
<l.ip ex arran.rm,-nN ^,.h manual ronlrol or varioul 
. nmbinauons of au.on.ati<; control, without or Hi"h 

V.umulator Tank which, when u^ed. may be „ 
Mailed .n a p,t or at the pump level or d^unt fro^ 
Ihe pump. The uee oY thl Accumu C T^nT 
|KT,n,l. a must economical arrangement of con rol 
r.ad> alleratioo. in boiler roonf plans and be tie; 
lavoul wherr floor ^pare is cramped 



3> Efficient. Air handling capacity increases as 
the return of condensate decreases with maximum 
efficiency under average heating system operating 
conditions. Power consumption uecreases as the rate 
of condensate return decreases. The Exhauster acts 
as a water jet condenser thus increasing the exhaust* 
ing efficiency of the pump by handhng the vapor load 
which under certain conditions exceeds either the air 
or the condensate load. 



4. EconomicaJ. Overall operating costs are low 
because Type V'R Pumps are easy on power and 
operate with minimum supervision and low main- 
tenance expense over an exceptionally long life. 



5. Higher Vftcuuma. Type VR Pumps consistently 
pull comparatively high vacuums. Dunham DV 
Pumps, employing the same principle, maintain 
steam circulation under vacuums as high as 25 inches 
of mercury in hundreds of installations of the 
Dunham Differential Heating System. Dunham 
research and unrivalled experience in this field of 
'high vacuum" heating have been drawn upon to 
make VK Pumps efficient and economical. 



6. Easy to Install. The compact, pretested 
asseinhlv of pump and controls makes installation 
simple for the heating contractor and electrician. 
Internal wrrmg is completed at the factory. The 
eleciri. lan has only to connect the power lines and 
line, from the Accumulator Tank to the terminals 
ol the pump control panel. 



rL.^^ ,P^*^- •^'^P^ ^'^ P""^i*« normally 
ITZIT '"f "^'"" '*^"" *^'''"e- Pressure and 
vacuum gauge, md.cate performance at a glance. 
l-xtra care m manufacture decreases care in service. 

* • • 

rwS"''/«"" '^'i '•"" '^"•^ "' "O moving 
he L-"h,r. ""'•' ^ """'•^« to be mainuin.d ,„ 
e.lunionr'ffi''"'''"'^ *'"»"""«» wear and 
.'1 awav Z,l a"""^ •*"™"e'' •""=• This design 
■K-nsateYn, «<'j"/«™''''t» ^"ch ae needed l« .ora- 
^Xlr, **" "f TV"e P"" °f the vacuum 
W dfsi!^''""'"!. "' 'Ji^P'o^'nent type pum™. 

for iheVeT/hl. V^ ^^'""^ shmment are re«»on» 
reliable performance of /ype VR Pump,. 
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DUNHAM STEAM HEATING EQUIPMENT 
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CONTROL APPLICATIONS 



tab 



The conetruction, layout and purpose of a build- 

aa w«!l ae the design of the tieating system 

uence the type of control to be selected for the 

up. Type VR Pump control arrangements are 

(1) SINGLE AUTOMATIC 

INSTALLATION (Figures) 

This arrangement maintains a vacuum between 
led maximum and minimum limits in the return 
les of the heating system. It also returns con- 
nsate to boilers whetner or not the vacuum control 

in operation. It is applicable whether return 
jins come back above, at, or below the boiler water 
le or the pump suction. The Accumulator Tank is 
stalled at a level which will permit condensate to 
avitate into it and is equipped with a float switch 
ntrol which operates in conjunction with the 
cuum control. The float control is in parallel 
th the vacuum control so that the pump starts 
lenever the Accumulator Tank fills with con- 
nsate irrespective of the demand of the vacuum 
ntrol. A manual switch provides means to cutout 
e vacuum control whenever it is desired to operate 
e pump solely on float control for return of 
ndensate during night-time or week-end periods. 
ttifi arrangement gives greatest economy ia current 
>neumption during nignt operation. 

AM VDIT 



Fi«.SI>4S 




:HAJtGE ^T^ 



sufficiently flexible to meet every type of require- 
ment encountered in vacuum return line heating 
service. The following applicationa arc by far the 
most commonly required. 

(2) DUPLEX AUTOMATIC 

INSTALLATION (Figured) 

This arrangement is essentially similar to the 
Single Automatic Installation except that two 
pumps are used with a single Accumulator Tank. 
Controls are arranged 80 that either pump may be 
operated separately or both simultaneously under 
the same combination of vacuum control with 
parallel float control from the Accumulator Tank to 
ensure condensate return under all operating con- 
ditions. The Duplex Installation minimizes the 
likelihood of a shut'down when emergency conditions 
arise and additionally affords maximum economy on 
larger systems by permitting a variation in pump 
capacity in relation to heating demand. 

(3) CONTINUOUS OPERATION 
INSTALLATION (Figure 4) 

On installations where the piping system con- 
tains lifts some distance from the pump, automatic 
control would result at times in tne holding up of 
condensate in the system. For such installations, a 
control which will keep the pump in continuous 
operation may be desirable. 



Fig. 2M2^Itlu»traiing the sirnple operating cycle of the 
Dunham Pump, Water^ energised by the centrijugal 
pump and delivered to the Exhauster^ becomes a carrier 
which picks up a cargo of air and condensate, trans- 
ports this cargo into the Air Separating Tank, there 
unloads the air by venting to atmosphere and carries 
the condensate an through the pump, discharges it 
under pressure and repeats the cycle of flow through 
the Exhauster* 



ORDERING 

Orders should give the following information: 

f Single Automatic 

1. Type of Application i Duplex Automatic 

1 Continuous Operation 

2. Catalog No. 

3. Capacity in Sq. Ft. EDR 

4. Discharge Pressure 

5. Electrical Characteristics complete 

(a) Phase 

(b) Cycle 

(c) Volts — (one voltage) 

6. Shipping Instructions 

7. Any special billing instructions 
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DUNHAM STEAM HEATING EQUIPMENT 



ENGINEERING DATA 



Otinham Varuum Return Line Healing Pumpfi 
■re tested and rated in accordance with the A.S.fl. 
& V.E. Code and the Code of the Vacuum Return 
Line Heating Pump Manufacturers Section of the 
Hydraulic Instilule, Capacities are based on 



standard tests made at SJ^ inches of varuum (hcin* 
the average of 3" and 8" of vacuum, commna 
limits for vacuum return line heating), with water, 
saturated air and vapor at a temperature of 160* f, 
and with a discharge pressure oi 20 pounds. 



CAPACITIES OF TYPE VR PUMPS 



RATED CAPACITIES 



Pump 

Cat. 
No. 



VRIV4 

VR5 

VRIO 

VR15 

VR80 

VR85 

VR30 

VR40 

VR65 



Sq Ft 

EOR 



only 

G.P.M. 
(U.S.) 



Sifnul(an«ouf 



G.P.M. 



Air 
C.F.M. 



Motor HP. for Ditchorg* 
Prei)ur« of 



15 Hm. 20Lbi. I 30 Lbs. 



Accum, 
Tank 
Six* 

InctiM 



Shipping Wtight 
Lba. Approiimot«ly 

Pump Only 



ISA 20 
Lbs. 



1S50 
2500 

sooo 

10000 

15000 
20000 
25000 
30O00 
40000 
65000 



1.9 


.63 


36 


1.3 


7 5 


2.5 


15.0 


5.0 


MS 


7.5 


30.0 


10.0 


37,5 


12.5 


' 45 


15.0 


600 


20.0 


975 


32.5 



.63 

1-3 

2.5 

4.0 

5.4 

68 

8.3 

9.7 
12,6 
19.8 



Vi 



y^ 



t 

3 
3 
9 
5 



2 
fi 
3 
3 
S 
5 

7H 



16*16 

16x16 

16x16 

16x16 

16x24 

16r24 

16x24 

16k36 

16k36 

24x36 



30 Lbs. 



A«. 
Tonk 



280 

750 

875 

950 

975 

1000 

1125 

1170 

1225 

1365 



MrrWalor Tank, or. inritid^ ^f, all i'umin ordered 

• • • 

W Ih Di^rh.rKr Prewirr Pump ,r« ...,,,,li.J only in 60 
cycle current I)aia on rcqur«i. • » " Ji"} m ou 

I'ump. of llMJ.OOO Mn,i rSO.OOO .f,u.rr fm EDR r.n.cilv 
ur **..l.blr on ordrr. D«l. on rr^u— *M'«cUy 



BOO 
985 

1000 
1025 
1090 
1185 
1350 
1345 
1485 



170 

170 

170 

170 

185 

185 

185 

230 

230 

300 






rump. t..il. .»o .H...n.J ihlrhMTK* Prwwrr ,rr .i.nrl-rJ 

■ * ■ 

Cmc .hooU U tAcn to «.|ei^ . pump niih • ili.ch«r« 
. -urj. ^„ ^^h lo more ih.n .\u,\\hr \.-n\rr Z"M 



MATERIAL FURNISHED WITH PUMP- 

mT il^nf "■'"'« • "'"■ ."'."'"■'' "-nection.. compi,.. 



SPECIFICATION 

ru™.H .„, .„...„. .. ,i..S,°.°'2f ^^Of^ T^PE VR PUMPS 

n,.„uf.. turrr . ,n..r...,..„u. oac (u, "^ I), '^,1 
ft of ~, • \'*^*'> •»»'"? « riling of ' '• 

lil.l.^^. ,,f Ul^ (>nli»r.H. ,.7^ " '^• 



n>.tK v.Tuu™ ••'"iP"'"J 'h-'l include .n .utc 

Lad r '" '^' "T ""'."^ "•' ••"''"« 'y"'™ 

irol of Diim,. I.V ' "' ""■'■'' "• L'""mil .on- 
'"•" ~. .11 ^ nrn " ""■ '"" I'"' '"■""" 

P^.«r.;"h''.S.» !"""'^u"" f"""r'"8 /- ,hc 1... 

"•'"p"- .1... «i!;n:..'.r.l;^"'''"'"' "'•" 
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UNHAM 
VACUUM RETURN LINE 

HEATING PUMP 



TYPE VR - NO. VR1V4 





he Type VRl!^ Pump is particularly adapted 
marine service and for small buildings. It 
iloys the 'jet exhauster' principle as do all 
iham Vacuum Puntps and is similar in basic 
gn to the larger Type VR Pumps. It is 
inctive in the use of a square Air Separatinj? 
k, in the provision of rubber insulators under 
base and rubber hose connections for suction 
discharge, and in the fact that the Vacuum 
ulator, Vacuum Gauge and electric starters 
ere required) are not mounted on the Pump, 
he Pump comprises a motor and centrifugal 
ip connected by flexible disc coupling, jet 
auster assembly, pressure gauge, automatic 
harge valve, and an air separating tank all 
'mbled on a rigid cast iron base. A Type 211 
tion Strainer with screwed connections, and 
ng check valves for (a) pump suction, fb) 
•harge, and (c) air vent are provided. An 
umulator Tank, as shown, with float head and 

PHYSICAL DATA 



switch and mounting saddles is also standard on 
all automatic control units. A Dunham Air 
Check is provided for vent from the Tank. 
Special low cradles with lugs for bolting down 

Accumulator Tank are available for marine 

service. 

The Pump is bronze fitted and the shaft is of 
non-corrosive steel with a hard glazed, smooth 
surface. 

The Base, of cast iron, is well braced and rigid 
to maintain pump and motor in proper alignment. 

The Automatic Discharge Valve is single 
seated, float operated and fully automatic. 

Motors are of 40 degree rating of best standard 
manufacture with ample margin of power. 

Motor speeds in excess of 1800 RPM are not 
used. 

Various arrangements of control adapt this 
Pump to all vacuum return line heating require- 
ments encountered in marine or land ser\'ice. 



adty: 1250 sq. ft. EDR 

:harge Pressure: IS lbs. 

or H.P.: H Accum. Tank Size: 16* x 16 

.hip. Weight Approi: 

ip Only: 280 lbs. Accum. Tank: 170 lbs. 



Standard Water and Air Capacities: 

Water Onlj (at 160^ F. and 5.5' vacuum to 15 lbs.) 

: 1.9 GPM (US) 

Air (at 160° F. and 5.6* vacuum) 
j : .63CPM 

) Water (as above) 
: .«3 GPM 



Simultaneous 



ReplfisFileNo 8B-3-2 
OotJ Feb 28,1942 



Poge I 



Con. File No. 8B-3-2 
Dote Moy 15, 1950 



:-■'- -^dKa'?--^- . 




-( 



4 



DunHflm 

otrritlMTlAL 

HtATIMQ 



INSTALLATION INSTRUCTIONS 



Dunn 

HtATiHC til 



n.O THESE IHSTRUaiOHS CAREFULU BEFORE PROCEED|^^ ^ ^ 

and at an elevation where condensate from all 
^tum. can flow into it by gravnty Pro^nde 
goose neck connection on suction. If the return 
main runs near or under the boiler room level the 
Accumulator Tank must be placed in a pit of 
sumcieni depth to bring the inlet Uppmg slightly 
below return main. ^See Fig 3085 for size of 
pit required). If possible, provide a dram to 
sewer from pit. See roughing-in and piping 
connection details. 



UNCRATING: When uncrating Pt MP, l^ve 
all ir^tructions and Ugs attached to PLM 
and temporary plugs in PUMP Uppmgs un .1 
ingUlled on foundation and ready to connect to 

■ ■ 

^^SETTING- Place PUMP on a solid concrete 
foundation, with a smooth level top extending 
from 3' to 6' above floor. Place rubber isolators 
under PLMP base in rwesses provided. H 
necessary, place shim under each isolator so base 
bears equally on each. If desired, isolators may 
be omitted and PUMP bolted and "grouted-m 
direct to foundation. 
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Fig 5083 *'•' 

TYPICAL SINGLE AUTOMATIC 
FIGURE 3 UNIT INSTALLATION 
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DUNHAM HEATING EQUIPMENT 



'IPING: Make pipe connections full size of 
•pings into which they connect, and sub- 
ntially as shown by Piping Connections Details. 
AVT CONNECTIONS: No lift connections 
permissible anywhere in the piping except 
ween the SUCTION of the PUMP and the 
torn connection of the Accumulator Tank, 
en required, if this lift is greater than 4 feet, 
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Fig 3084 
LIFT CONNECTION 

■ CTWCEN ACCUMULATOR 
TANK ANO RgM*- AUCTION 
WHEN Lift 14 MOAE THAN 

tall the necessary lift fittings as shown by 
X. 3084. breaking the lift into equal parts, 
ae of which .should be over 4 feet. 
I. Discharge to boiler: Make connections from 
; discharge of PUMP to the boiler through the 
eck Valve O, Rubber Connector Nipple and 
,te Valve G. Hartford Connection as shown 
recommended by the Hartford Steam Boiler 
jpection and Insurance Co., Hartford, Conn., 
J bv the A.S.IIand V.E. 
J. Pump Suction: Connect suction of PUMP 
the outlet connection of Accumulator Tank in 
nner shown in Kig. :i083, with rubber con- 
;tor nipple and Check Valve C next to PUMP, 
nnections may be made according to Fig8.3085 
4 to suit conditions prevailing. 
J. Return Main: Connect the Return Main 
the Accumulator Tank, installing Valves A 
i B and Strainer D as shown, 
i. By-Paw: When the lowest return is not 
3 than 18' above the boiler water line, install 
-pass in return main with Check Valve E and 
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Gate Valve F, furnished by the Heating Con- 
tractor, as shown, so that condensate can return 
to boiler by gravity in case of electric current 
failure. Boiler pressure should be reduced to a 
minimum for circulation and valves A . B closed. 

5. Water Supply: Connect cold water supply 
to drain tapping of Air Separating Tank, leaving 
plugged tee for draw-off. 

6. Base Drain: Run pipe from drain tapping 
in base to drain for drip from gland. 

7. Air Vent: Fur Air Separating Tank: Air 
Vent V must be installed with Check Valve H 
above highest return but not less than 12' 

above boiler water line. 

8. Air Vent: For Accumulator Tank: Extend 
air relief line L from vent tapping of Accumulator 
Tank to a point above highest return but not 
less than 12' above boiler water line and termin- 
ate with the Air Check K. 

9. Vacuum Gauge and Vacuum Switch: Con- 
nect Air Relief Line L with Vacuum Switch 
through Stop Cock J. Also install Vacuum 
Gauge with gaUge cock as shown. 

10. Line Switch: A fused Line Switch shall be 
furnished by Heating Contractor and mounted 
on wall in a convenient location. 

11. Starting Equipment: A Manual Starter 
with overload protection is supplied only with 
units to operate on 3 Phase Alternating Current. 
Mount on wall in location convenient to pump. 

12. ALL PIPING MUST BE PROPERLY 
SUPPORTED BY KAXGERS AND NOT SUP- 
PORTED BY PUMP: Do not force connections 
as doing so may throw PUMP out of alignment. 
Remember, tight pipe joints secure best results. 

13. DO NOT connect to PUMP any returns 
from equipment with open vents or from equip- 
ment or mains operating on a higher than heating 
system pressure, except through properly sized 
flash tanks and air check equipment, or as advised 
by our Engineering Department. 

14. Wiring Connections: Follow wiring diagram 
furnished with pump unit. 
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Fig 3085 
:CUMULATOR TANK DETAILS 
«w orr coNNCCon tHOuwo h 'n«»llco 

PIT ONLt WHEN »IT l« OTAINfD TO SCtfCK . 
MlHWfSE OliTSlOr OKJMI^'f. SHOWN OOTTCO 
JlH.0 »t UMO OiMHnllOU '0'. Ot^TH 

PIT. TO suit COMOiTiONS ON JOI 
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TRIAL OPERATION 

For trial cLation of the PUMP, procead 
-rSriTate the Pun,P and .otor Wn.;^ 

Paclcine Lubricant No. 3 . in»s co» i^ 
mS NOT be used in any motor beanngs 
or other pomp bearings. 
2. Fiutr separating Tank with water unt.l it 

shows half full in Gauge Glass M. 

3 tTthe PUMP by hand by rotating coup- 

1 ng to determine that the shaft is not 
stuck by paint or motor is not out of line 

with PUMP. 

4 Close Valve A and open \alve U. 
S' Make sure wiring connections are comp ete 

between Line Switch, Vacuum SwUch 
Float Switch and PUMP motor (and Manual 
Starter on 3 Phase A.C. units). 
6. Air Vent Check I must be installed and 
disc seating properly. 

7 Close Stop Cock J in line to Vacuum Switch 

8 Throw Line Switch to "ON" position and 
■ place I.ock Out Switch S to "ON" position. 

9 Check direction of PUMP rotation, which 

* should be as indicated by the arrow on 
PUMP oil well cover or on PUMP casing. 

10 Make sure Packing Gland is not too tight; 

* loosen if necessary. PUMP Gland should 
drip about 6 to 8 drops of water per minute 
when PUMP is running, to ensure proper 

lubrication. 
11. Check PUMP pressure as shown by the 
Pressure Gauge. The pressure shown when 
Discharge Valve N is closed should be 
within 10% plus or minus, of the rated 
pressure shown on the nameplate. 
12. PUMP should develop a high vacuum in a 
few minutes. Failure to do this will indicate 
loose connections around PUMP piping and 
Accumulator Tank which must be made 
tight. It should be remembered that vacuum 
will be obtained more quickly with cold 
than with hot water. 



KioRMAL SYSTEM OPERATION 

■ . ^? w. A in rerum n.ain and Stop Cock J 
• ^•''^ I Vactum sStch must be OPEN and 
,„ line to 7^'=^"^QSED. Line Switch must b* 
Gate \alve ^ ^LUb^u ^^ ^ .^ 

in "ON" .P.°^'t>%u^^^p^i run with a vacuum 

-ON" P"^'^"'"^^ ^^.^etuTn main and stop when 
of 3 • or lower on the return u phmP will 

^tth^^forsS r^at "OFF" (ni.ht 
«eS) ^UMP functions as a conden-t>on 
S2 pun:p, controlled by Float Switch only. 

PRELIMINARY OPERATION 

Before placing the PUMP in final operation, 
op?ateVe system for several days^-^Pjf ^^^^ 
two weeks), wasting the condensate to sewer 
through Gate Valve B to drain, to remove as 
riuch dirt, grease and other foreign matter as 
po^We. Xn discharging condensate to sewer, 
Sy make-up water to boiler to mamtain 
proper water line. 

REALIGNING PUMP AND MOTOR 

If the PUMP binds when turned by hand, or 
is noisy, when operating, the motor may be 
out of alignment. To re-align the rnotor, loosen 
the four bolts in motor feet and shift the motor 
so that faces of the couplings are parallel with 
each other and edges true with each other allow- 
ing sufficient play between faces for motor thrust 
Be sure to retighten bolts in motor feet afUr 
aliening the motor. If, after re-aligning the 
motor and running the PUMP, noise starts upon 
retightening any bolt, place a shim under motor 
lug at that place before retightening. 

CARE OF THE PUMP 

Keep the motor and pump beanngs well 
lubricated in accordance with instructions on 
Pump. Do not tighten gland too tight, allow 
about 6 drops of water per minute to leak through 
when Pump is running. This water is required to 
lubricate the bearings. If gland is too tight, it 
will overload motor, causing overload relays to 
open and stop Pump. If necessary to repack 
Pump, use DurameUllic BllO. which can be 
secured from the C. A. Dunham Co. Ltd. When 
tightening the Gland pull each nut up one-half 
turn alternately. 
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DUNHAM HEATING EQUIPMENT 
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DUNHAM 

VACUUM RETURN LINE HEATING PUMP 

ELECTRICAL STARTING EQUIPMENT 

TYPE VR 



FLOAT 
SWITCH 
I.C.9036-A 




he Pump Control Equipment is assembled 
ai furnished for Type VR Vacuum Pumps. 
s«s VR2H to VR65 inclusive. Pump Units 
ufig Motors 13 2 ^^-f^- '-^^^^ ^^^^ ^^^ furnished with 
\ nual Starting Switches. Pump Units with 
\|tors larger than 1>2 H.P. are furnished with 
^^netic Starting Switches. All Starting 
tches have overload protection and relay 
t. The Starting Switches together with 
uum Switch and Transfer Switch for changing 
a VACUUM to FLOAT control are assembled 
Pump Control Pane\ mounted on Pump base. 
Float Switch is mounted on Accumulator 
'll ik. All are products of the Square D Company 
'anada Ltd. and made in Canada. 
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nternal wiring between Transfer Switch, 

-uum Switch, Starting Switch and to Motor is 

iwnpleted at factory. Contractor will install 



service wiring to the Starting Switch and wiring 
from Float Switch to Terminal Block in Pump 
Panel, and must furnish a fused safety disconnect 
switch to accommodate fuses of capacity not 
greater than 3 times the full load amps of Motor. 

With Transfer Switch set at "VACUUM", the 
Pump will start with vacuum of 3'"or less on the 
returns and stop when 7" is reached (standard 
settings). Pump also operates if condensate in 
Accumulator Tank rises, closing Float Switch. 

With Transfer Switch set at "FLOAT" (normal 
night settingl, Pump functions as a condensate 
return pump, being controlled by the Float 
Switch only. 

See over for catalogue numbers of control 
equipment. 
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FLOAT 
BUTTON 



VACUUM 
BUTTON 



STARTING SWITCH 



TRANSFER SwriTCH O.P.S.T. 
I.C 9002 C-20X. 



TO FLOAT 
SWITCH 




TERMIMAL BLOCK 
I.C. 9006 R6 



VACUUM 
SWITCH 



WIRING DIAGRAM 



RELAY RE-SET 
BUTTON 



TO MOTOR 



THERMAL 
RELAY 



COMNECT VACUUM 

SWITCH CONTROL 
PIPING HERE 



STARTER AND VACUUM SWITCH DATA- 




go LBS. PRESSURE (STANDARD^ 



SINGLE PHASE 

110 VOLTS i "220 voire 



POLYPHASE 



Starter | Voc. Switch Starter VoTSwil^ Starter 



J08-220 VOLTS 



VR21A 

VR5 

VRIO 

VRtS 

VR20 

VR25 

VR30 

VR40 

VR65 



% 
1'A 

2 
3 
3 
5 
5 



2510W5 
2510W5 
?510W5 
2510W5 
8536TG2B 



9013 V 
9013 V 
9013 V 
9013 V 
910OAV3 



2510W5 
251 0W5 
251 0W5 
251 0W5 
8S36S18B 



9013 V 
9013 V 
9013V 
9013V 
9100AV3 



VR2i/t 

VR5 

VR10 

VR15 

VR20 

VR25 

VR30 

VR40 

VR65 



« 

2 
3 
3 
5 
5 



8536TG2B ' 9100AV3 
8536TG2B \ 9100AV3 



_ 30 LBS PRESSURE 

8536S18B 9100AV3 
8536S18B 9100AV3 



2510W5 

2510W5 

25 lows 

251OW5 

8536S18B 

8536S188 

8536S188 

8536518B 

8536S18B 



Voc. Switch 

9013V 

9013V 

901 3 V 

901 3 V 

9100AV3 

9100AV3 

9100AV3 

91O0AV3 

9100AV3 



440-550 VOLTS 



Storter Voc. Switch 



2510W5 

2510W5 

2510W5 

2510W5 

8536S18B 

8536S18B 

8536S18B 

8536S18B 

8536S18B 



9013V 
9013 V 
9013 V 
9013V 

9100AV3 
9100AV3 
9100AV3 
91O0AV3 
9100AV3 



f 



* t 



VRSti 

VR5 

VRlO 
VR15 
VftJO 
VR25 
VR30 
VR40 
VR65 



3 
3 
S 
5 
S 

I^ 

10 
10 



40J^ PRESSURE 



85365188 
8536S18B 

8536S18B 
8536S18B 
853651 88 
I 8536S18B 
' 8636 TG2B 
8536TG2B 
8536TG2B 



9100AV3 
9100AV3 
9100AV3 
9100AV3 

9100AV3 
9100AV3 
9100AV3 

9100AV3 
9100AV3 



, 8536S18B 
■ 8536S18B 

8536S18B 
I 8536S18B 

85365186 
I 8536S18B 
I 8536S18B 

8536S18B 
\ 8S36S16B 



9100AV3 
91O0AV3 
9100AV3 
9100AV3 
9100AV3 
91O0AV3 
9100AV3 
9100AV3 
9100AV3 



I 



NOTE:- 



Ws^Crols'l^C 'Ill^'^J^'Jt-f r-""^ S.„ch. 
Vocuum Sw.fch Closs I C 90nv Tn \^"^ ^w-fches. 
Vacuum Sw.,ch Clo,; 1:^; Kv*3Xr V>S-. 



I 8536S18S" 
8536S18B 
8536S18B 
8536S18B 
8536S18B 
8536TG2B 
8536TG2e 
e536TG26 
8536TG2B 



9100AV3 
9100AV3 
910OAV3 
9100AV3 
9100AV3 
9100AV3 
9100AV3 
9100AV3 
9100AV3 



8536S186 

8536S18B 

8536S186 

8536S18B 

8536S18B 

8536S18B 

8536S18B 

8536TG26 

8536TG26 



9100AV3 
9100AV3 
9100AV3 

91O0AV3 
9100AV3 
9100AV3 
9100AV3 
9100AV3 
9100AV3 
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DUNHAM HEATING EQUIPMENT 




E DUNHAM CONDENSATION 
PUMP AND RECEIVER 



I )uiiliuiii (!i)iiiirri>alii>ii I'liiiips auLoinatioally 
urn ualiT of «-onil<'nsali4»n In boilers from gravity 
tlin;; s\?.|i'iiis or >leaiii |»rore8H eijuiprneni or from 
ul>inalioii^ of liotii t flit's of luail. They are 
rienl. reliable and rronoiiiicat in operation, 
ey are a horixonlal lM>*' pniini ami are desifjnecl 

diM-liarge presi«ureti Iroin 1) to M) pounds on 
ryele. A.C. ami D.C and from IS to HO pounds 

2S or 50 ryele \.{'.. rurrent. Their capatities 
ige from 2,000 l4» tO.OOO siiiiar** feel of Kqui\alent 
rert Kadialioii or from 3 lo 60 I'.S. Gal. prr 
inilc of Hater. 

APPLICATIONS 

There are numerous appliratious in which Type 
I Fuinps solve desif^u and operating problems 
>uoiiii( all) . They are used where low-pressure 
:urn maiuH come hat-k at loo low a level fur gravity 
w of rondensale into the boiler. This type of 
alalia lion is a4l\aiiia>|^eous in a number of wa>s. It 
niiiiales the e\|K*nsi\r alternative of installing 
iters in pits. It does awa> with the wasling of 
t rttudensate lo sewers ami thus saves fuel, reduces 
e ainouni of boiler make-up water required, mini- 
izets difYirulties from boiler eu<TUslation and system 
rrosion and permit" the installation of radiation 

or below the level of the boiler, often increasing 
le usable heated spare in a building. 

These pumps are also used t<» return rondensale 

boilers operated at greater than heating service 



1 . 




UniU 2000 and 3000 sq. it. E.D.R. 




Units 4000 sq. ft. E.D.R. and larger. 

pressure and supplying steam both lo process equip- 
ment using steam traps and lo low-pressure heating 
systems through pressure reducing valves. 

Other applications include ihe lifting of con- 
densate from low to high relurn lines at points 
remote from the boilers on central station installa- 
tions and the automatic lifting of overflow water 
from auxiliary apparatus to storage tanks. 

ADVANTAGES 

(1) Small first cost. 

(2) Low operating cost. 

{li) Positive removal of condensate from system 
and automatic return to boilers. 

(4) Accelerated steam circulation by permitting 
free drainage of condensate and venting of 
air from returns. 

(5) Unusual requirements of space or design can 
be met by a flexible arrangement of the pump 
assembly which permits the pla<-ing of the 
receiving tank eilher adjacent lo or remote 
from the pump. 

CONSTRUCTION 

The Type CH Pump is bronze-fitted and has a 
non-corrosive siiafl. The case is of V4>lute design. 
The impeller is of the enclosed type* liydraulically 
and dynamically balanced for high efficiency and 
long life. Bearings of liberal size insure niaxinujui 
length of service with minimum attention. 

The pump is driven by an electric motor direct- 
connected through a flexible coupling. The piunp 
and motor are assembled as a unit on a rigid cast ir<»n 
base. The Receiver Tank, eipiipped with Ooal 
swilch. is provided wilh saddles for mounting. 
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DUNHAM HEATING EQUIPMENT 



CAPACITIES OF TYPE CH PUMPS 



Eltctrical 

Charoc- 

t«riiHci 



60 

CycU 
17t0 

Mofori 



ond 

50 

CycU 

14f5 

Moton 



Ptmuutmi 



15 Lbi. 

DiKhorgt 

Prtuuf* 



Pump 
Cot. No. 



CH815 

CH31S 

CH415 

CH615 

CH815 

CHI 01 5 

CH1515 

CH201 5 

CH2515 

CH3015 

CH3515 

CH4015 



10 Lb;. 

Ditcharge 
Pr«nur* 



CHSSO 

CH390 

CH4S0 

CH690 

CH820 

CH1020 

CHI 580 

CH8O80 

CH2520 

CH3020 

CH35aO 

CH4020 



30 Lbt. 

Oitcharge 

PfMiur* 



CH630 

CH830 

CH1030 

CHI 530 

CHS030 

CHS530 

CH3030 

CH3530 

CH4030 



15 LIh. 
DitcKarg* 

PrMiyr* 



H.P. 
Motor 



Pump 
Cap'y. 
So, Ft. 



I* 
'i 

H 

Vz 
H 

»4 

H 
1 



SOOO 

3000 

4000 

6000 

8000 

10000 

15000 

20000 

25000 

30000 

35000 

40000 



114 

2 
2 
2 
3 
3 



CH0515 

CH0315 

CH0415 

CHM15 

CH0815 

CHOI 015 

CHOI 51 5 

CH0201S 

CH02515 

CH03015 

CH03S15 

CH04015 



fO Lbi. 

Drtchorg* 
Pr»uur« 



H0220 
H0320 
H0420 

H0620 
H0820 
H01020 
HOI 590 
2020 
CH02520 
CH03020 
CH03520 
CH04020 



:H0630 
, :H0830 
30 Lb». ICH01030 
DiKKorg* CHOI 530 
Prww* CH0203O 
CH02530 
CH03O3O 
CH03530 
CHO4030 



2000 

3000 

4000 

6000 

8000 

1O000 

15000 

80000 

25000 

30000 

35000 

40000 



Fump0 

Capociry 

G.P.M. 



mp. 



8.5 
3.7 
5.0 
7.5 
10.0 
12.5 
17.5 
25.0 
29.15 
37.48 
41.65 
50.00 



8.5 

3.7 

5.0 

7.5 
10.0 
18.5 
17.5 
85.0 
29.15 
37.48 
41.65 
50.00 



6000 
8000 
10000 
15000 
20000 
85000 
30000 
35000 
40000 



1 
1 
1 



i 

4 
.1 

H 

4 
4 
4 
4 



3 

i 
7 

4 

i 

H 
1 

1 

14 

2 



I 



i 



1*2 



I 



2 
2 
2 
2 
3 
3 



2000 

3000 

4000 

6000 

8000 

10000 

15000 

20000 

25000 

30000 

35000 

40000 



7.5 
100 
12 5 
17.5 
95.0 
29.15 
37.48 
41.65 



U.5 



R«c»ivcr 

Copacity 

Gals. 



Imp. 



3 

4.5 

6 

9 
11 
15 
21 
30 
35 
45 
50 
60 



3 

4.5 

6 

9 
IS 
15 
21 
30 
35 
45 
50 
60 



9 
12 
15 
21 
30 
35 
45 
50 



50.00 60 



2000 
3000 
40M) 
6000 

eooo 

10000 
15000 
20000 
25000 
30000 
35000 
40000 



2.5 
3.7 
5.0 
7.5 
100 
12.5 
17.5 
250 
29.15 
3748 
41 65 
50.00 



2.5 
3.7 

5.0 

7.5 
10.0 
12.5 
17.5 
25.0 
29.15 
37.48 
41.65 
50.00 



3 

4.5 

6 

9 
18 
15 
81 
30 
35 
45 
50 
60 



3 

4. 

6 

9 

18 

15 

81 

30 

35 

45 

50 

60 




6000 

•000 

10000 

15000 
80000 
25000 
30000 
35000 
40000 



7.5 

10.0 

125 

175 

250 

29.15 

37.48 

41 65 

50.00 




9 
19 
IS 
91 
30 
35 
45 
50 
60 



11 
11 
11 
12 
18 
18 
27 
27 
27 
59 
59 
78 



US 



11 

11 

11 

12 

18 

18 

27 

27 

27 

59 

59 

78 



12 
18 
18 
27 
27 
27 
59 
59 
78 



11 
11 
11 
12 
18 
18 
27 
27 
27 
S9 
59 
78 



11 
11 
11 
12 
18 
IB 
27 
27 
27 
59 
S9 
78 



gAmount of cocKieaMte ihf i<:d;::^;;7;;:jiT::ri:r7 



12 
18 
18 
27 
27 
27 
59 
59 
78 



13 
13 
13 
14 
22 
22 
33 
33 
33 
71 
71 
94 



13 

13 
13 
14 
22 
22 
33 
33 
33 
71 
71 
94 



R«- 

celvtr 
Slit 



16x15 

16x15 
16x15 
16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24x36 
24x48 



Connections-* 
Inchtf 



Receiver 
niet 



2 

2 

2 

2!-i 

3 

3 



16x15 
16x15 
16x15 
16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24x36 
24x48 



14 
22 
22 
33 
33 
33 
71 
71 
94 



13 
13 
13 
14 
22 
22 
33 
33 
33 
71 
71 
94 



13 
13 
13 
14 
22 
22 
33 
33 
33 
71 
71 
94 



14 
22 
22 
33 
33 
33 
71 
71 
94 



16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24k36 
24x48 



16x15 
16x15 
16x15 
16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24x36 
24x48 



16x15 
16x15 
16x15 
16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24x36 
2444B 



16x16 
16x24 
16x24 
16x36 
16x36 
16x36 
24x36 
24x36 
24x48 



2 
2 
2 

2H 
3 



254 

3 

3 



2 
2 

2 

3 
3 



Pump 
Suction 



Ik 

1H 
1W 
1U 
1K 
1!4 
1H 
1H 

14 
1H 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



H 
Va 
H 

H 



i!i 

1H 
iH 
1H 
1H 



Pump 
Dis- 
charge 



2 
2 
2 

3 

3 

4 

4 
4 

4 
4 
4 



2^ 

3 

3 

4 
4 
4 

4 
4 

4 



1 
1 

IK 
IK 

IK 

IK 
IK 
1K 
IK 
1H 

i?i 



1 
1 

IK 
IK 
IK 
IK 
1K 
-iH 
14 
14 
14 

2 



r'i 

14 
14 
14 
14 

14 
14 
14 
14 



K 

K 
K 



K 
K 
K 
K 



H 
K 
M 
K 
K 
K 
K 
H 
H 



Shipping 
Wtight, 
Lbs., 
Approi. 



K 
K 
4 



K 
K 
K 
K 
4 



K 
K 

K 



K 
K 
K 
K 



170 
170 
360 
400 
450 
450 
500 
500 
500 
550 
560 
575 



180 
180 
400 
450 
475 
475 
525 
525 
550 
550 
560 
575 



500 
525 
525 
550 
550 
550 
575 
575 
590 



170 

170 
375 
400 
450 
475 
500 
500 
500 
550 
560 
575 



180 
180 
400 
450 
475 
475 
525 
525 
550 
550 
560 
575 



500 
525 
525 
550 
550 
550 
575 
575 
590 



IS one third the I'ump Capacity C.P.M 
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DUNHAM HEATING EQUIPMENT 




GENERAL NOTES 



*AI! connections of Receivers are tapped right 
iml. Pump suction and discharge connections 
■e Hanjred except dn 20(K) and 3000 square feet 
.D.R. units which have screwed connections 

ipp€<l right hand. ■< 

Pump units 4000 sq. feet t.p.R. and smaller 
re furnishnl with 16 in. x 15 Irt. Receiver. For 
50 volLi a 16 in. k 16 ih. Recfeivei' is supplied. 

Strainer ('*Y" Screwed) is suppHed only on 
Inits 2000 an<i 3000 Sq. Ft. E.D.R. and same size 
s Pump Suction. 

Units consist of Pump and motor on base and 
ieceiver with float switch and mounting saddles 
eady for piping and wiring connections. 



DISCHARGE PRESSURES 

III helecliiig Condensation or Vacuum Pumps, 
arc Hhoiild be taken to ensure choosing a Pump 
vilh sufficient Hisrharee pressure to more than 
qual the sum of the following resistances: 

a) Boiler PrcMure (Safely Valve blow-off pressure) 

k) Heifcht of Pump discharge or boiler water line above 

pump discharge outlet 
r) Loss in head du^ to Friction of water in discharge 

pipe 
d) LoM in head due to Velocity 

The discharge pressures listed for Type GH 
Z^ondenBation Pumps are the pressures at pump 
lischarge outlet. 



DUPLEX PUMPS 



Type Cll Fumpft are available in duplex arrange- 
ment tor services in which a staiidby unit is advisahle 
to insure continuity of operation. Duplex CH 
Pumps are an assembly of two CH Pumps with a 
single Receiver Tank normally piped and wired to 
permit separate or simultaneous operation of the 
pumps. 



SUGGESTED SPECIFICATION 

Furnish and install, as directed by plant* and 
manufacturer's instructions, one (or duplex) Dunham 

Omdensation Pump and Receiver, size 

Iiaving a rated rapacity of sq. ft. of equiva- 
lent direct radiation and capable of operating 

against a pound discharge pressure at the 

nump. (Each) Pump shall be driven by a direct 

«4innected, fl-P. motor, of 40 degree rating, 

oiie^ating at a speed not in excess of 1750 RPM, 
and wound for volu, phase, 

cycles. 

The Pump(8) shall consist of bronze - fitted, 
enclo«ed impeller centrifugal pump with non- 
corrosive shaft, motor and weWea steel tank 
equipped with float switch and n|punting saddles 
ready for piping and wiring. 



ELECTRIC MOTOR DATA 

Units of 2000 and 3000 sq. feet E.D.R. are 
furnished with single phase motors having overload 
protection built into the motors. 

Motor starters are not supplied with single 

phaise U.ils 

Units with 2 H.P. motors or larger for single 
phase, A.C. must have a magnetic starter, as 
float switch will not carry the motor load. 
Starters supplied only at extra cost 

All 2 or 3 phase units are supplied with 
manual motor starters with overload protection 
provided by thermal relays. 

Units are not supplied with fused disconnect 
switches. 



WARRANTY 

Pumpb arc warranted by us to be free from 
defects in material and workmanship under normal 
use. This warranty obligates ns to make good at 
our factory any part or parte thereof which, within 
one year after delivery of pump to the original 
purchaser, shall be returned to us with transporta- 
tion charges prepaid and which our examination 
shall disclose to our satisfaction to have been 
defective. The warranty applying to motors and 
electrical equipment is that given by the manu- 
facturers of this equipment. 



OPERATION 

Condensation from the heating or process system 
will flow by gravity into the Receiver of the j)ump. 
When the water line reaches sufficient heieht in the 
tank, float switch will close and operate the motor. 
The pump will quickly lower the water in the tank, 
discharginc it to the boiler and will stop running 
when the float switch opens. 



ORDERING 

The sale and service of Type CH Pumps is in the 
hands of experienced Dunham Engineers who will 
gladly give full information and make studied 
recommendations on any project. 

Orders should give the following information: 

1. Catalog No. 

2. Capacity in Sq. Ft. EDK 

3. Discharge Pressure 

4. Electrical Characteristics complete 

(a) Phase 

(b) Cycle 

(c) Volts — (one voltage) 

5. Shipping Instructions 

0. Any special billing inslructiuns 




USING STEAM IN INDUSTRY 



Stea. and ^Z^^;^^-^^ 

X JbV^X^ui'otrndeUion and boi.er 

S pump instead of wasting condensate. The 

u^of a boiler feed pump increases the capacity 

of the boiler about 20 per cent above that when 



, .. t^r ic fpd Fuel consumption drops 
r" to" to 20% Water consumption drops as 
''°\1 20 to 40% in small laundries, 2 to 5%jn 
T- r An^ount of boiler compounds required 
rpfab^oV. and boi.er encrustation » 

reduced. 




f,«# i»M \mm^ 



iM" 



^i^^^r:^ 



ir 



I 



«}«» 't» >«0 f^tfc 



;,j^aC I 




Fig 1702A-A bakery arrangement in which steam at 
boiler pressure supplies a water heater and the coils of a 
proof oven. A single seated pressure reducing valve 
lowers the pressure of the supply to a Dunham cabinet 
type unit heater. Dunham High Pressure Traps are used 
on the high pressure service and Low Pressure Traps 
on the low pressure equipment. A condensation pump 
completes the cycle of flow back to the boiler. 



-^s^~^ 



APPROXIMATE STEAM CONSUMPTION 



LAUNDRY EQUIPMENT 

Lb. S learn 
Appliance per hour 

^afhrr (3 ft. diam.) M 

\C i.Hh«r (6 ft. diam.) 120 

Starch Kriil* (50 gal.) 60 

Dry KiKtm (p*r draw) 15 

Mangle (4 ft.xB fl.) «) 

Soap KetUe (SO gal.) 6(1 

[%,uU\r Manglr (4 fi. x 8 ft.). - 120 

Cjlindrr—IO-inch (8 (l. long). 30 



KITCHEN EQUIPMENT 



Lb. Sipam 
Appliance pt-r Imiir 

0.(r«- I'm (lOpal.) ..... 30 
(UifTr*- Lrn (5 gal.) 15 



IS* 

1.5* 
60 

30 



Steam Tabic 

Bain-Maric 

Veg*tablf SleamiT* 

Stock kettle!^ 

Oyfttw Pou IS 

Egg Bi)iliTs 15 

U arming Ovena 3l( 

Plate UarmerH 30 



Lb. Steam 
Appliancr per hour 

Sterilizer Battery 90 

Di^h \l anhefH (i^inglr) 3** 

Ilul ViaterTanU 3« 

Potato Boilers 641 

Soup Kettles •^" 

Jacketed Kettle (5 gal.) I '> 

DiAh Washing Sink 3tt 

Small Bran ^'armrr '■* 

Cht>colate L'rn '■' 

Silver Washing JrU Vtl 



• Lh tieum jter »4piare J*mA oJ ht'otinfn rvU nurjace f»er Aciur, 







\lt* 



ri*i 



!>»• 



M 



grttity h 



Axvam 

itioB to M 



ly are 
mat an 

of CM* 

ofia 
cMtlr ^ 

'in| fori ' 

tbtiMN 

f 

:iniu incr 

byiUoi 

ler vilM 

to htg 
iler and t 

•NGUFI 



tiurtiR 
:rtati 
ffd 

itoro 

;Tii 
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L 




/•^' 



. i 






k 



m 



-■ V 

-» 



\ 



T^F. 



^Wa'l* 



% 



^IJiO 



'4' 



-*-.^» - . ,_ 



-**!-,/. 
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HEATtNG MEANS 
^eC^ MCATIHG 



UNHAM CONDENSATION PUMP 



TYPE CHE 



ham Typ€ CH Model E Condensation Pumps are 
pletCt compact assemblies for removal of condensate 
n gravity heating systems, low pressure process 
pment or from combinations of both types of loads 
automatic, positive return of water to low pressure 
?rs. 

y are moderate in initial cost and low in operating 
s. By accelerating steam circulation in permitting 
' drainage of condensate and venting the air from 
returns, they offer a satisfactory and economical 
ition to many design and operating problems. 

y are used where low pressure return mains must 
run at an elevation which does not permit gravity 
' of condensate to the boiler, thus avoiding the 
ense of installing the boiler in a pit. They eliminate 
costly expedient of wasting hot condensate, thus 
ing fuel. The fuel saving is accomplished by reduc- 
the amount of make-up water required, minimizing 
culties from boiler encrustation. Their use often 
mits increasing the usable heated space in a build- 
by allowing the installation of radiation below the 
er water level, 

?se pumps may also be used to lift condensate from 
to high return lines at points remote from the 
er and to lift overflow water from auxiliary appara- 
to storage tanks. 

IG LIFE 

' a quarter of a century, the C. A. Dunham Company 
lited has manufactured condensation pumps sound 
engineering design, constructed of quality material, 
duced by high manufacturing standards, which gives 
m the stamina to stand up year after year with 
mal attention. 

5 centrifugal pump design is such that scale and 
t in heating systems do not, by their abrasive action, 
iously effect continuous pump efficiency. The motor 
unting. located well above the floor level, affords 
reased protection from splash, surface water and 
ir cleaning operation. 

'ERIOR PERFORMANCE 

tomatic, quiet, efficient and reliable performance 
icribe the Dunham condensation pump's operation, 
ability to handle condensate at high temperatures at 
es several times the normal rate of heating system 
luirements, insures dependable operation under all 
riditions likely to be encountered on a job. 




Type CHE Condensation Pump 



EASy INSTALLATION 

Type CHE pumps are complete with float switch, wired 
to motor at the factory. Substantially crated for pro- 
tection in shipment, these pumps are ready for opera- 
tion after piping is connected and wiring connections 
are made from electric service to motor. 

CONSTRUCTION 

The receiver, of welded construction, is made of heavy 
gauge copper bearing steel, with flanges on two sides 
for securely bolting the pump to the foundation. The 
receiver is equipped with a float switch. 

The bronze fitted centrifugal pump with its hydraulic- 
ally balanced enclosed impeller, is assembled as a unit 
on the end bracket of the electric motor. The pump 
case is of volute design. Drain plugs are provided in 
bottom of receiver and impeller casing. 

The pump is equipped with a mechanical seal, eliminat- 
ing leaking glands and the necessity of repacking. This 
mechanical seal is of proven performance over many 
years of service and is especially designed for heating 
pump service. 

These pumps are available for operation on single 
phase, 60 cycle, 110/220 volt alternating current only. 
The motor speed is .^450 R.P.M. Motors are provided 
with ball bearings and have built in overload protection. 
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DUNHAM HEATING EQUIPMENT 



CAPACITIES OF TYPE CHE PUMPS 



DUnHII 

jffoSHt HI Ah 



The capacity tables are arranged for readily selecting 
the proper unit for the E.D.R. load and discharge pres- 
sure. If the boiler is at a higher level or at some dis- 
tance from the pump, care should be exercised to select 
a pump with sufficient discharge pressure to more than 



equal the maximum boiler pressure, plus the differenc« 
in elevation reduced to pounds (2.31 feet equals 1 
pound) plus the friction in the discharge piping ex- 
pressed in pounds. Frequently, the use of a larger dis- 
charge line will reduce the friction head discharge 
pressure. 



Diicharge 
Preiiure 



Pump 
Cot No. 



15 Lbs. 



SO Lb). 



CHE.S15 
CHE-415 
CHE-61 5 
CHE-815 



HP. 
Motor 



/3 



Pump 

CopQcity 

Sq Ft 

E,D.R, 



Pump 
Copacity 
G.P.M.* 






CHE^SJO 
CHE.480 
CHE-6S0 
CHE-880 






sooo 

4000 
6000 
8000 



SOOO 
4000 
6000 
8000 




Receiver 
Six* 



Connections — \nchm 



12 X 16 X 20 
12 X 16 x20 
16 X 16 X 20 
16 X 16 X 20 



R«c«lv*r Pump 
Inlet OiKhargc 



16x20 
16x20 
16 X 20 
16 X 20 



2 
2 

2J^ 

2M 



Shipping 
VeigM)' 

ApproK. 



S 
S 

2H 
2M 



140 

145 
150 
160 



' e'd.R. ::p^';.t -' ""'-'' ■' «■- ti^es the co„densi„;„U of sysU™ havin, sa.e E.D.R. load 

All connections are tapped right hand. 

DIMENSIONS 



140 

145 
150 
160 



as pump 



Dimeniion 
K.y 



T 



DIMENSIONS-INCHES 



Pump C atalogue Number 



CHE-415, CHE-420 CHE-SIS, CHE.8S0 




request ^ verified on 





Fig. 4017 

OPERATION 

Condensate frnm *u 

pump receiver wien tK "^ ""^^ ^^ ^"^''^^ '"^ the 
height, the float rJ>, ^^^^"^ ^^^^^ '^"^<^*'« ^^^^^n* 
conUcts and operate tt"'''". ''T' "^^ ''**^^ '^"^ 
*»•« water to the bon. . ? '' ^^"^ ^"'"P discharge. 
ceiver. The pump' t'/ ^"j" '""'''' "^^ ^^^*» ^" *>»« ^ 
re.che. it^ low , eve, 'l"**'".*^^ ^"^^ ^° '^' ^««-er 
the float switch con JtS"' '^' ^'^' mechanism open. 



fig- 40l^Typical Cond 



ensation Pump InsUIIation 



t 
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HEATING UCAHS 
J^e^kt HCAJiHQ 



NET CONVECTOR RADIATORS 



TYPES FCE, FCOE AND WCE 



Dunham Cal^^t Convector Radiators, 
.28 FCE. FCOE >»id WCE, are complete 
ing units and inclucl\heating elements and 
nets. Front outlet dafepers are provided 
n so ordered. The flooXcabinets are de- 
ed ao that they may be lully exposed or 
ially recessed within the wa\ For partially 
ssed applications the wall suVface of the 
ss should be insulated, but addiOonal metal 
•s are not required. Recesses ?Kade for 
nets should have Vit" clearance at t?^^ sides 
top of cabinet with wood moulding\rim 
ied on face of wall around the joinr\pf 
ss and cabinet. 



\ 



1 









Type WCE Wall Cabinet 



TH REMOVABLE FRONT 

ssibility is a particularly desirable feature 
mvectors to simplify installation and peri- 

cleaningf of heatinjj: element and enclosure 

ior. Dunham Cabinet Convectors provide 
ssibility by an easily removable front panel, 
ipward, outward and downward movement 
le bottom of the panel is all that is required 

ee the panel. It can be replaced with equal 
'licitv. 



FRONT PANEL CATCH 

FiB- 3tO« 

FRCIlltatra rrariy removal 

and rwplkccment of the 

front panel of Cabinet Convector* 




File No. 9B-3-I 
Nov. I, 194 5 






.1 




Type FCE Floor Cabinet 

ONSTRUCTION 

Cabinets are fabricated of sheet steel of quality 
andVauge which produce a product with all the 
physi^l charactoiistics of fine metal furniture. 
No boks, screws or rivets mar the smooth 
exterioi\surfaces. Columnar forming: of the 
sides, roilrded corners and interior reinforce- 
ments prtjMuce an exceptionally rus:8:ed and 
rigid assemOh'. Cabinets are equipped with suit- 
able support^or the heating elements to sim- 
plify installatiVi. Dampers, when ordered, are 
built as an interval part of the removable front 
panel. 









Type FCOE Floor Cabinet 
with front removed 
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Dimensions and installation data 

TYPES FCE, FCOE AND WCE 



MINIMUM 
CAaNET 
Vl> J Hi/ y PROJECTION 





Types FCK-FCOE 
Partially Recessed 



Types FCE-FCdE 
Fully Exposed \ 




KhOCKOuT 



Fig, 3194 



Type WCE 
Fully Expowl 



\ LENGTH 



Ordering Length Reference 



%%r'\% 



OveralJ Length 



Tapping Centres 



14 



14"'" 



/'A 



99 



18 



WA" 



ff 



ss 



22H" 



// 



26 



30 



36 



26'.^" 



11 



ft 



30,"^" 



13 



// 



36^ 



ft 



16 



99 



421 



tl 



19 



tf 



48 J '" 



/a 



22 



// 



54 



54U 



/; 



8 



25 



// 



60 



60 V^ 



// 



28 



// 



ttVf, 



tf 



31 



// 



7t 



72 M 



34' 



Recess Length, FCE and FCOE Units = "L" plus %". All Tappings U" ■ 



DEPTH 



Ordering Depth Reference 



T 



"D" Cobinet Depth 



"R" Topping Centre 



AAoximum Recess Depth 



4>2 



./' 



3" 



6K^-. 



\ 



2H" \ 



4H" 



7E 



8 



ft 



10E 



11H" 



3?. 



// 



6^" 



5H 



// 



10 



/' 



"H" 



■S" 



HEIGHT 



Ordering & Actual Height 
Types FCE and FCOE 



Ordering ft Actuol Height 
Type WCE 



i99 



»9 



Recess He ight, FCE ond FCOE Un.ts = -H" plus V, 



J9 



\99 



9$ 



HEATING ELEMENT 





\99 



r'/ 



d 



The Dunham Conveclor uses^an all-non-ferrous- 
heating element. It is uniquely >£S'stant to coi 
and Its smooth surfaces do not dncoura^e duBt 

\T^A ^"^ ^^^ assembled on copper tubes which 
J^ejded mto bronze supply and return headers. P- 
neaders are tapped top and bottom, return ht 
nr;*"*"! T'^- J^a'vanized steel strips along each 
stall t "^ damage during shipment and 



F * 
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ABINET CONVECTOR RADIATORS 



TYPES FCSE, FCSOE AND WCSE 



Dunham CabinW Convector Radiators, 
•es FCSE. FCSOE aiSl WCSE, are complete 
ting" units and include rt^ting elements and 
inets. Front outlet Samp^s are provided 
rn so orde/ed. They are designed with slop- 
tops and intended for fully exV)sed in.stal- 
)n only. They meet the desire fo*; top out- 
units. The sloping top ensures ^at the 
iet grrille will be kept free of obstr\:tions. 
! wall cabinet has back and sides finVshed 
h with the bottom of the removable fAont 
is mounted with the bottom a minimum\f 
ibove the finished floor. 




1 



Type WCSE Wall Cabinet 

E REMOVABLE FRONT 

essibility is a particularly desirable feature 
onvectors to simplify installation and peri- 
cleaning: of heatin.qj element and enclosure 
rior. Dunham Cabinet Convectors provide 
'ssibility by an easily removable front panel. 
upward, outward and downward movement 
he bottonrof the panel is all that is required 
'ree the panel. It can be replaced with equal 
plicity. 



FRONT PANEL CATCH 

Fie. SIM 
FarllltalM r*«dr mnoval 

and rrplic«mmt nf thr 
front panri of Cabinet Conv«ctor« 





*=— i 
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Type FCSK. Floor Cabinet 

C^STRUCTION 

Cal)imits are fabricated of sheet steel of quality 
and jrauitf which produce a product with all the 
physical cNiiacteristics of fine metal furniture. 
No bolts, sntews or rivets mar the smooth 
exterior surfaces. Columnar forming- of the 
sides, rounded cowiers and interior reinforce- 
ments produce anXexceptionally rujTRed and 
rigid assembly, Cabinftts are equipped with suit- 
able supports for the Kfciting elements to sim- 
plify installation. Dampacs, when ordered, are 
built as an integral part o\the removable front 
panel. 




Type FCSOE Floor GMmC 
with front removed 
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CQNVEQOR RADIATORS 



TYPE MFE 




etal Front with Outlet Grille only 




TYPE MFRE-Metaj Front, Outlet Grill only and Metal Recess Liner 

e Dunham Metal Front C(JKvect<jr Radiators 
■ complete heating^ units includiny heatintf 
menta, metal front panels and\upport angles. 
tiet dampen and metal i ah linerH are 
)plied when ho ordered. The en^osurea are 
igned for fully racMaed Convectdr applica- 
n. The Metal Fronts may be maoe incon- 
cuouH by paintinjc to blend in with decoration 
wal! surfaces, or they may r>e decoraitd to 
monize with woodwork trim. Completk re- 
sins: allows full freedom in the arranjren\nt 
furniture and the treatment of Moor cov 
a and drapei. 





Rear View of lf«Ul Front 

'PLICATIONS 

.>e MFH Metal Front Panels may be used 
erever the thickiMM and available area of 
Is are sulVicient to permit installation of the 
uired Jen^ths and depths of heating units. 
■rail recess depths should allow for wsather- 
->fing, where required, and for insulation 
rhe back of the recess. The installation of 
al recess liners is optional. Metal liner ex- 
is Vn" below finished flooring. Wood framing 
Master grounds for top and sides of rcfss 
net iry. The suptH»rt angles for metal 
its are to be applied to the recess jambs by 
'ws. Metal fronts extend li^" beyond reeasfl 
ning at top and aides. RecMMS for 7E and 
Type MFE Convectors require a baffle 
'>8S the back of the top as indicated in di- 
tsional drawings. 



Typ« MFK Front 

CONSTRUCTION 

StandaNJ Fronts are fabricated of reinforced 
sheet niWal steel with die-8tami>ed grilles. 
Metal fron\i are available for lengths of heat- 
ing units and enclosure heights as shown on 
capacity and \hn ion tables. Suitable sup- 
ports for the hAating element are supplied to 
be attached to rVess jamba at proper levels. 
Metal front paneBk have stitTening beveU at 
top and sides which p^pvide close fit to finished 
wall surfaces. DampeA^ which provide a con- 
venient means to adj unseat output are avail- 
able when so ordered. 
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DIMENSIONS AND INSTALLATION DATA 

TYPES MFE AND MFRE 




'ithout 
Recess Liner) 



A 



Type MFRE 

(With 
Recess Liner) 



Ofd#ftftfl Length nmfmftf 



LENGTH 



••&j»« 



'M 



H^ltl 



■N 



Metol Front L«ftgth 



"•CMS Lerv^th with or 
without Lin«r 



14 



18 99 



16 V 



26 



Topping C«n(rM 



20H",24K"i28Ji" 



30 



32 J^" 



36 



3Sk" 



4t 



48 



54 60 



66 



^^H"^50H"\i6}4" 



623^ 



// 



68 W" 



zi 

72 



74Ji" 



All Topplngi ^^". 



t>M(h 



••HUM 



"X" 



^•c«» D»pth with or 
Without Liner 



Topp(f>o C«ntr« 



**' 



BoffI* H»igh( 



Baffl» Oapth 



OM»riwfl H «.9ht R«/ 

"K" V«tol ffOfH Height 

J ' ' R«c«fi H#,yK( with or 
without Li 




HEATING ELEMENT 




f'x*. iU «mooth .urf ' "^ ^ reSyitant to corrosion 
**««on. Finr^ !"'^^^.^.^ do not encoura^ du«t ad- 






reW«d into bronzTTnnn ^1 ^°PP^r tvbe« which are 
iS^n are uSS^h ".^^^'^ *nd return headers. Supply 
»*««» only. G^Wani^ ^"^. ^^^"'' «^"^" headers 
protect fini from S^. "'^ ■'"■'P" •l^"^ e«H side 
ttalUtion. "*'" d«niafire during shipment and in- 
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FRONT CONVECTOR RADIATORS 

TYPE PMFE — Projection Metal Front with Outlet Grille only 
TYPE PMFRE— Projection Metal Front, Outlet Grille only and Metal 

Recess Liner 



le Dunham Projectmn Metal Front enclosures 
ovide for the partial recessing of the heating 
ement. The portion oiNihe heating element 
id enclosure projecting bevond the face of the 
all is enclosed by the metHJ front extending 
»yond the limits of side jambs and head of 
cess, thereby eliminating the necessity of any 
irrounding moulding. They are ipade in two 
■ejection dimensions of 2%" and XVi"- 

.PPLICATION 

rejection Metal Fronts are applicable fh both 
ame and masonry construction and are^)er- 
anently attached to the side jambs of recess 
/ inconspicuously located wood screws. Thi 
ay be decorated to blend into wall surface 
• to harmonize with woodwork trim. 

he installation of metal recess liners is op- 
onal. Metal liner extends %" below finished 
>oring. Recesses for Type PMFE Convectors 
tr 7E and lOE Heating Units require a baffle 
TOSS the back of the top as indicated in 
mensional drawings. 

ype PMFE Metal Front Panels, having a pro- 
■ction of 284". may be used with 3E and 5E 
eating elements in frame construction usin^ 
^minal 4" studs. They will be suitable for 3E, 
E and 7E heating elements in brick construe- 
on where it is permissible to recess into the 
all to the width of one brick with furring, 
th and plaster; also for 7E heatin^: elements 
1 frame construction using studs of 6" nominal 
idth. 




it 




Type PMFRE with front removed 




Type PMFE Front 

Projection Metal Front having projection of 
414." will be satisfactory for 7E heating ele- 
ments in frame construction using 4" nominal 
tuds, and for lOE heating elements when used 
brick walls where furring^ can be arranged 
t(\suit. 

COfSSTRUCTION 

The 'Rcpe PMFE enclosures are fabricated of 
steel oiV. quality and gauge making a product 
with allVthe physical characteristics of fine 
metal furniture. Columnar forming of the sides, 
rounded corners and internal reinforcements 
produce an teceptionally rugged and rigid as- 
sembly. Suita\jle metal supports are provided 
for installatioiKin the recess to support the 
heating elemenr\Dampers when ordered are 
built as an integralpart of the removable front. 

THE REMOVABLE. FRONT 

Accessibility is a particularly desirable feature 
in convectors to simplifXinstallation and peri- 
odic cleaning of heating ewments and enclosure 
interior. Dunham i)rojectiol;i front enclosures 
provide this accessibility without the need to 
remove the entire front enclosure. The remov- 
able front panels are easily taken out by up- 
ward and outward and downward movement 
of the bottom of the panel and canvbe replaced 
with equal simplicity by reversing^ the pro- 
cedure. 



FRONT PANEL CATCH 

Fir- 3109 
Fftcilitatet ready removn! 
and replseentvnt of the 
front panel of Cabinet Convecl 




ces File No 9C-3-2 
J: Jan. I, 1946 



Con. File No. 9C-3-3 
Date: May I, 1949 



T ' 





¥m 



i 





DunHnm 

eir r c ite h tia l 

Me* TIMC 



DUNHAM HEATING EQUIPMENT 



He ATI Me ufj 

3^ "/ii 



DIMENSIONS AND INSTALLATION DATA 

TYPES PMFE AND PMFRE 




BACK Of PECESS 



riMSMCD WALL — 





l/Z INSULATlOM 



■■U ■•■•• *« ri rt* < I ■ f Ai « ii** 1 1 1 ■ I 



I'l'T'liPT'TP "I ■■»-«■•" 



^J^ 




M 



="1/2 

3/t€r HOLE FOR ire 
WOOD SCREWS 

\M' BACKING PIECE 
Q/t«' RECESS HEAD 





BS 



01 % -I 



N 



Type PMFE 

(Without 
Rcce.Hs Liner) 



FiNrsHED FLO0«j 



i" 



4 




"^^ 



iV«' RECESS 
JAHB 




Fig. 3121A 



Type PMFRE 

(With 
Recess Liner) 



OfdTJng L«ngth R«ffe nc» 
^" I PfOjection Front Lengih 



"N" 



f^ecess L«ngth with or 
Without Liner 



Toppiryg Ccntrgj 



14H" 



so^r 



LENGTH 



18H" 



«/ 



l// 



24 !4 



'* 



22'h" 



26 



28H" 



96%" 



k// 



30 I 36 



7 



'^^ 



11 



// 



13 



/r 



38 K 



// 



f/ 



16" 



ff 



•ft 



WA" 



48H" 



56H'' 



54 H" 



Oidwing D.pth RW««nc« 



««C"* 



"2 



•• 



Front Projttion 



DEPTH 



19" 29 



1^' 



25 



#/ 



60 



62 J^" 



60 H" 



681^" 



72 



741, 



28 



tf 



66H" 



31 



ft 



72 H" 



34 



// 



3E 



An Type, 
Conttruction 



R«c»f$ Depth— foce Fm^hed 
Woll to Bock o* Recess with 
or without Liner 



••B» 



"W" 




Topping Centre 



SH" 



All Types 
Constfuction 



7E 



Mosonry and 
6 Frame 

Construction 



2Ji 



ft 



V%" 



Recess Depth with or 
without Liner 



Boffle Heiph^ 
Botfte Depth 



IIV 



3H 



U" 



3^" 



Moionry ond 

4 Frame 
Construction 



10E 



tf 



9t 



Ordering 




HEIGHT 




Mojonry 

Construction 

with Furring 

to Suit 



4H" 



n " 



^% 



514" 



4H 



9t 



Projection Front Hetpht 

RecMi Height with or 
withcut Linef 





lOJ^" 



-I 



26" 



271^ 



• f 



26 >r 



32 



'f 



33H 



If 



32H" 




HEATING ELEMENT 



"bating element Itl^^ ""^ *" aU-non-ferrouB-lloy 
and iU smS ' J! ""'5"«»y resisUnt to corrosion 
hesion. Fins a« ^^'bL^° "^ encourage dust ^ 

welded into bron^J^n ?* **". *^°PP*' ^"*^ *»»><^»» »« 
^ders are Up^'"^^'^ and return headers. Supply 
»>ottom only. GahSni^S \"'*, bottom, return headers 

rtallatmn ""^ damage dunni? ahiDm*nf «r,H in- 



ation. 



ng shipment and 
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ID copper tub« 

lappljr and retun 

tppHltopuilb 

GilTHild 
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C*Hr 
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HEATING ELEMENT 

he Dunham Convector uses an all non-ferrous- 
loy heating elemetat. It is uniquely resistant 
► corrosion and its\smooth surfaces do not 
icourage dust adhesion. Fins are assembled 
1 copper tubes which are welded into bronze 
ipply and return headers^ Supply headers are 
ipped top and bottom, return headers bottom 
ily. Galvanized steel strip&\along each side 
rotect fins from damage durinlg shipment and 
.stallation. 
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TAmo V 



MONIC OUTLET >C*0» 



Fig. 3044 B — Convector element section 



Fig. 3045B 









LENGTH 








\ 




Ordering Length R«f«renc« 


14 


18 


8fi 


S6 


30 


36 


48 


48 


54 


1 

60 


66 


78 


'F" Element Lenglh 


13" 


17" 


21" 


25" 


29" 


35" 


41" 


47" 


53" 


59" 


^65" 

-\ 1 


71" 


■C" 


Tapping Centres 


5" 


7" 


9" 


11" 


13" 


16" 


19" 


29" 


25" 


28" 


^" 


34" 








DEPTH 










\ 


Ordering Depth Reference 


3E 


SE 


7E 


10E \ 


'G" 


Element Depth 


3^" 


c8 " 


7^" 


10H" \ 
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The simpie effective lines oi^^^^^^, 

t:Z2^'^S frames the one ^ece u^; 
The grille is lined on the back with felt to pre 
vent air leakage and wall discolorat.on. 

^„ ,Wl,e. and dampers - ^-^sUed standard 
with a prime coat of pamt. Screws 

suppUed. While dam'^;--^'","; radiator 
strongly recommended (even ^"^'^^ , ^ 
valves are used), as a convenient method 
adjusting the heat output. 




Di 



CAPA< 



The Plali^ Front Type Concealed Con vector 
The Plasty": ; dwellings because of its unob- 

'^ '"""It The rnS)«ure for the heating ele- 
trus.veness. The^"''" ^^^ building construc- 

„,ent '«P;°^'^f^ 1 "et grille is arranged for 

fnf cuMn the baseboard to dimensions mdx- 
cated in Fig. 3118A. 
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DUNHAM CONVECTOR RADIATORS 
115 IaPACITIES - in ED R and Mbh STEAM SYSTEMS 

■%& ■ ^unhaM Convectors will function satisfactorily on 



^unhaM Convectors will function satisfactorily on 
ler steam or hot water heating systems. Capacities 
/e been dWermined by tests and can be used with 
ifidence that they will deliver the heat output indi- 
ed in capacity tables with the heating medium main- 
ned at the aveiaRe temperature for which the heat- 
system is designed and w^hen the system is pro- 

ly installed and'i^nted. 

.'onvectors should be^designated on plans and orders 
"depth symbol" x ''ftrdering len^h" x "ordering 
ght" and the sq. ft. EDR as 5E x ^0 x 26 = 30.5 sq. 
for all floor cabinets or rei^ssed units and 5E x 30 x 
= 30.5 sq. ft- for wall cabinfcl^ only. 

Jote: Oierail height iorderh^g height), of wall 
inetB U 5" le» than floor cabin 

SELECTION OF CONVECTORS 
B.T.U. METHOD— STEAM SYSTEMS 

'he capacity Table No. 1 shows convector capacities 
square feet equivalent direct radiation (EDR) and 
usands B.T.U. per hour (Mbh). To determine size 
convector for a Steam Heating System by B.T.XJ- 
thod, first estimate total B.T.U. required, If operate 

steam pressure equals 1 lb. with a steam temper- 
re of 215° F, choose convector from Table No. 1 
•ing: Mbh rating equal to or nearest to that estimated 

to suit limitation of space dimensions. 

imple (1): 

:stimated BTU per hour 12,000. 
'his would be provided by either a 

one— 5E x 48 x 26" Convector, Capacity 12.12 Mbh 
r one— 7E x 42 x 23" Convector, Capacity 12.72 Mbh 
3T floor cabinets or recessed units. 

f operating steam pressures are other than 1 lb., 
n multiply estimated B.T.U. per hour by Selertion 
tor in Col. No. 4, Table No. 2, for pressure used. 

impte (2) : 

Istimated BTU 12,000. Steam press. 5 lbs., Selection 
"actor .90, then 12,000 x .'JO = 10,800. Select 

one — 5F x 48 x 2:1" Convector, Capacity 11.40 Mbh 
r one— 7E x .'Jfi x 2'i" Convector, Capacity 10.68 Mbh. 

^ote: Convector capacity for other than standard 
iitiona may he determined by multiplifing B.T.U. 
id in Table No. 1 hy factor in Col. No. f). Table No. 2. 

). FT. EDR METHOD— STEAM SYSTEMS 

Vhen heat loss is computed by EDR method and 
jming 240 BTU per hour per EDR for steam sys- 
operating" with steam at 215^, convector radiator 
acity can be read direct from Table No. 1. 

imple <3) : 

stimated EDR 00 sq. ft. 
team temperature 215°?. 
rem Capacity Table No. 1, select 
one— fiE x 48 X 2C" = 50.5 sq. ft. 

■ one— 7E x 42 x 23" = 53.0 sq. ft. 

/here steam pressure is other than 1 lb. and 215* F, 
mated EDR (at 240 BTU) is to be multiplied by 
ction Factor in Col. No. 4, Table No. 2. to deter 
e convector radiator size. 

mple (4) : 

stimated EDU 50 sq. ft. 

team pressure 10 lbs., temperature 240 F, Selection 
actor .80, then 50 x .80 z= 40. 
rom Capacity Table No. 1, select 
one— 5E x 42 x 23" = 41 sq. ft. 

■ one— 7E x 30 x 2G" = 3l> sq. ft. 



Tablt No 1 
























Cgpoeili*! in Sq. Ft. EDR and Mbh — Baied on 
S(«am ot fi1 5° F. and Enl«fing A>( T«inp. 65' F. 
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Oid«>ing Haighb in Inchat 
Floor Coblnab and R«c«M«d Unib 




SO 1 


53 


S6 


3S 








Ordering Helghlt in 1 
Wall Cobinsts 


ichoi 






.5 


18 


SI 


87 




EDR- 


Mbhf 


EDR* 


Mbht 


EDR* 


Mbht 


EDR* 


Mbht 




3E 


14 


8.0 


1.99 


B.5 


2.04 


8.S 


2 04 


9,0 


2.16 




It 


10.S 


2.52 


11.5 


2 76 


ISO 


2.88 


1S.5 


300 




St 


13.5 


324 


14.5 


3 48 


15.0 


3.60 


16.0 


3-84 




«6 


16.0 


3 84 


17,0 


4 08 


16.0 


4,32 


19.0 


4-56 




K 


19.0 


4.S6 


10.0 


4 80 


S1.0 


5.04 


2S.5 


5,40 




36 


83.0 


5 S9 


24,5 5.88 


_«6.0 


6.24 


27.5 


660 




se 

■ 


14 


11.0 


2 62 


12,0 2 88 


1S.5 


3.0O 


13.5 


3 24 




IB 


14.5 


3.48 


16.0 


3 84 


17.0 


4.08 


18.5 


4.44 




82 


1B.5 


4 44 


tO.5 


4.92 


81,5 


5.16 


23.0 


5,52 




86 


88.5 


5.40 


245 


588 


86.0 
30 5 


6-24 
7.32 


88.0 
33.0 


672 
7.92 




30 


86.0 


6,24 


88.5 


684 




36 


38.0 


7.68 


35.0 


8.40 


37.0 


&.Q6 


40.0 


9.60 




48 


37.5 


900 


41.0 
475'! 


9,B4 


43.5 


10,43 


47.5 


11,40 




4» 


43.5 


10 44 


11.40 


50.5 


12,12 


54.5 


13.08 




54 


49.0 


n.76 


540 


12.96 


57.0 


13.68 


6fi.O 


14-88_ 
16,68"' 




60 


$5.0 


13 20 


60.0 


14 40 


63.5 


15-24 


69,5 




66 


61.0 


14.64 


66.5 


1596 


70.0 


16.60 
19-36 


77.0 
84.5 


18.48 
20,28 




71 


67.0 


16 08 


78.5 


17.40 


7«.S 




\ 

7E 


S6 


87.5 


6,60 


31.0 
36,5 
44,5 


7 44 

0,76 

10.69 


33.0 
39-0 
48.0 


7.92 
9.36 


35,5 

4fi.5 


8.52 




30 


33.0 


7.92 


10.20 




36 


40,0 


9.60 


11.52 


51.5 


12 36 




48 


4B.0 


11.52 


53.0 


12.72 


56.0 


13.44 


60. S 


1452 




4« 


55.5 


13,32 


61.0 


14.64 


64.5 


15.48 


69.0 


16.56 




54V 


63.5 


15,24 


69.5 


16.68 


73.5 


17.64 


78.5 


18 84 




60 


71,0 


17 04 


77.5 


1B60 


BS.O 


19.68 


88,0 {21 12 




66 


^0^ 


1B,84 


86.0 


20.64 


90.5 

99.0 


21.72 
23.76" 


97.5 


23.40 




78 


20,64 
996 


94.5 


22.68 


106.5^ 


55,56 




10E 


30 


41> 


46.0 


11 04 


48.5 

60.0 


11.64 

14.40 
1692 


550 

67.0 
78.5 


13.20 
16.08 




36 


50,5 


12.12 


55.5 


13 32 




41 


60.0 


14.40 


65.5 


15.72 


70.5 


18 94 




48 


690 


16V 


75.5 


18 12 


B1.5 


1956 

22.09 
24 84 
27.60 


91.5 
104.0 
115.0 
126.0 
137.0 


21.96 




54 


77,5 


13 6*. 
23 52 


85.9 

V*6.0 
1^.5 


20 52 

23 04 
25.90 


98.0 

103.5 
115.0 


24.96 




60 


67.0 


27 60 




66 


9B.0 


30.24 




78 


110.0 


26,40 


i?y_ 


28 44 


184.0 


30.24 


3288 





t Mbh Thousands BTU pe' hour. 



One EPP equols 240 BTU per hour 



Tabf« No 2 



CapOcitiH and CorrAClioni Focton for Voriout St«am Pr«aiurM 
and T«Tnp«fotur«v Applying to TabU No. 1 

STEAM HEATING SYSTEMS 


Stoam 

Lbt. 
p«r Sq. Inch 


Staom 
T*m para lure 


6TU Oulpu* 


Cori«ction Foclori 


S«l«ction Output 
Fcxior Foclof 


Col. No. 1 


Col No. 1 


CaI. No 3 


Cel No 4 


Col. No. S 


1 


215 


840 


1.00 


\ 1 00 


5 


227 


867 


.90 


\112 


10 


240 


300 


.80 


1-^5 


15 


250 


380 


.75 


1 330 


to 


259 


343 


.70 


1,430 


IS 


967 


364 


.66 


1,517 



Not«: To dWtffmine outpul of ConvKlofs lor condition! other than stotod 
in Tablo No- 1, multiply EDR Of Mbh volusi in Table No. 1 by Oulpu< Fociori 
in Col. No. 5, Tabla No. 2. 
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HOT WATER SYSTEMS 
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SELECTION OF CONVECTORS 
B.T.U. METHOD-HOT WATER SYSTEMS 

Convector Radiators are to be selected from Capacity 
Table No. 3. ^ ^ . ^, 

To determine size of convector for Mechanically 
Circulated Hot Water Heating System, first estimate 
B.T.U. per hour required, determine average tempera- 
ture of water to be circulated through convector, multi- 
ply estimated B.T.U. per hour by Selection Factor in 
Col. No. 8, Table No. 4, and select from Table No. 3 
convector radiator equal to or nearest to corrected 
B.T.U. value. 
E.xample (5) : 

Estimated BTU 12.000. 

Average water temperature 180° F, correction factor 

1.13, 
then 12,000 x 1.13 = 13,560. Select from Table No. 3, 

one— 7E x 66 x 26" = 13.85 Mbh v 

or one— 7E x 60 x 32" = 13.46 Mbh. > 

To determine size of convector for Gravity Circulated 
Hot U'ater System, estimate B.T.U. per hour required 
and multiply B.T.U. by Selection Factor in Col. No. U, 
Tabic No. 4, for average water temperature to be cir^ 
culated through convector and select from Table No. 3 
convector radiator equal to or nearest to corrected 
B.T.U. value. 

Example (6) : 

Estimated BTU per hour 12,000. 
Water temperature 170°F, factor 1.40, 
then 12,000 x 1.40 =: 16,800. Select 

one— 7E X 72 X 32" = lG.:iO Mbh 
or one— lOE x 6G x 23" = 16.45 Mbh. 

SELECTION OF CONVECTORS 
SO. FT. EDR METHOD-HOT WATER 

SYSTEMS 

Example (7) — ( Mechanical Circulation): 

Estimated EDR 50 sq. ft. {150 BTC per EDR ner 

hour) * 

Average water temperature 190*F. 
Read direct from Table No. 3, select 
one— 5E x 48 x 26" = 50.5 sq. ft. 
or one— 7E x 42 x 23" = 63.0 sq. ft. 

Example (8) — (Mechanical Circulation)- 
Estimated EDK 50 aq. ft. 

then 50 x .72 = 36, wlect from Table No 3 

one— 5E x 36 x 26" = 37.O sq. ft. 
or one— 7E x 30 x 2::' = 36.5 sq. ft. 

Example (9) — (Gravity Circulation): 
Estimated EDR 50 sq. ft. 

or one— 7Ex 48 x 23" = 61 sq! ft." 

In the example.*; cited, floor cabinets or recessed unit 

To ejlimate the quantity of water to be cireul«t«.i 
ind'"t5 /» «nvector or through a hoi w^ter sys"^ 
foltow.:'*'''''""' -rculatmg Pump capacity. '.lloTa^ 

iV vl' SlI^H' ^'' '"^""'* P" ^tWO BTU per hour- 
1.6 U.S^ gallons per mmute per 100 so ft VhR ' 

bwed on 150 BTU per sq ft ^ 



TobU No. 3 



|copoctii« i« Sq Ft EOR oftcf Mbh— Biw#d on lfil«4 Air 6$" F. ofid 190" F Av«faJ 
WokOT I#>*>P' lo' M*chafli^allv CiKuialvd Syt^*"" ond 193'' F. Av«fO0« Wm 
1 T^mp, for Gravity Cifcylotod SyfUmi. | 
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BASEBOARD CONVECTOR 



TYPE BOTCS 




)unham Baseboard Convector Radiators have 
leen developed for homes and the smaller build- 
ags, and in keeping with modern trends, pro- 
ide for the heat to be supplied near the floor 
f a room — the most efficient location. 

'he Dunham Baseboard Convector Radiator 
rovides the following advantages: 

Vider distribution of heat. 
lore equitable tloor to ceiling temperatures 
nd a mild radiant heat at a desirable location. 
V^armer inside surfaces of floors and exterior 

• alls. 

L more comfortable and effective circulation 

f warmed air throughout the room. 

:ase and accessibility for periodic cleaning of 

eating element. 

ar flow from Baseboard Unit while upward is 

Iso outward from wall surfaces which reduces 

all discoloration to a minimum. 

eplaces conventional baseboard on walls to 

hicH it is applied. 

lore usable floor area. 

more flexible arrangement of furniture than 
Dssible with other types of radiators, 
armonious blending of radiator with interior 
3Corations and furnishings, 
-educes basement piping to a minimum. 



The complete Baseboard Convector Radiator in- 
cludes heating element, back panel, brackets, 
front panel and items of trim for abutting to 
partitions, door frames, etc. 



The Dunham Baseboard Convector Radiator 
Unit has an overall height of 9\i" and projects 
2Vi" from finished plaster surface. A %" x 
1" plaster "ground" must be applied to furring 
and set with top edge 9" above finished floor. 
A %" "step" at the bottom of the enclosure 
allows for the use of wall-to-wall rugs. The 
edge of the rug will butt to this "step" and 
will thereby be flush with the line of the front 
panel. If wall-to-wall rugs are not used, then 
a "shoe strip" may be applied to the floor in 
.front of the unit. 



The Dunham Baseboard Convector Radiator 
Element is constructed of 2%" x 4" steel fins on 
a 1" copper tube which is expanded to provide 
a permanent and efficient bond with the fins 
to ensure eflSicient heat transmission. The out- 
side diameter of the expanded copper tube is 
equal to that of standard one inch copper tub- 
ing and provides for standard solder type fit- 
tings to be used. 
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DUKHAM HEATING EQUIPMENT 



The Dunham BaseJward Con vector Radiator 
Klements are available in overall lenjrths of 24, 
86. 48. 60 and 72 inches. 



The back panels and front panels are furnished 
in Wool leniftha. These are mmA in multiple 
for walls Ion)fer than 5 feet and may be readilv 
cut with a hacksaw for intermediate lengths. 



The front panel is applied to and snaps directiv 
in place on the f ■ ' tp without use of screws 
Si'Iice plates are furniiihed to cover joints in 
front and l*ack r^anela. 



X - .1 



in unit, are ar^ied to the ends of Base- 
board .^ur,- ui at partiliona and dw^r 
jambs. Jheae trim un • j^ ^^, ^jj^ 
bwk r«inel with wi^wa. If U»f BaaeboaH Con- 
vector is carried anMiiid an internal or . ...rnal 
- special trim units are furr' '^ ' n.r the 
front and h«rk panels. ^ 



E ATtHQ 



A simple but effective damper may be installed 
where occasional lower tt^mi>eratures are de- 
sired in cerUin rooms. The damper is particu- 
Iarl\ ' ptable to bedrooms where a lower 
temperature may be required at night. 

Siee installation section for detailed description 
of application. 

A circulatinjr pump must be used to distribute 
the water through the Baseboard Units and 
connecting pfping^. 

Any conventional hot water heating boiler will 
be satisfactory for use with Dunham Baseboard 
IK-ating System and is to be furnished bv the 
Heating Contractor. 

SUmlard systems of hot water temperature 
Cuntrol.s can l>e used. 

The connecting pii.ipg and all fittings in base- 
num and to BaseboaH Units are to be fur- 
n ^ d by the Heating Contractor. 
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DUNHAM BASEBOARD COMPONENTS 
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DUNHAM HEATING EQUIPMENT 



DUNHAM BASEBOARD CONVECTOR 
HEATING SYSTEM DESIGN DATA 



DUnHflm 

HEATING MEANS 



(1) Calculate the heat loss for the space to 
be heated in accoHance with standard prac- 
tices as published by the American Society of 
Heating and Ventilating Engineers or other 
iccepted authorities. This heat loss should be 

determined in B.T.U/s. 

(2) Select initial water temperature. This 
water temperature will be contingent on the 
wall space available for installing a sufficient 
number of Dunham Baseboard Heating Ele- 
ments to balance the heat loss. 180°F. to 200'F. 
is common initial water temperature for many 
localities. 

(3) From Table No. 1, select elements of suf- 
ficient length to provide the necessary heat 
output on the basis of the water temperature 
selected. 

Example: 

Residence Dining Room. 

Heat required = 4065 B.T.U.'s. 

Water tempeiature, design conditions, 190°F. 

From Table No., 1, select one 48" unit and one 

i6" unit which supply a total of 4190 B.T.U.'s. 

(4) Show on the heating plans the arrange- 
nent of heating elements. These should be 
)laced along outside walls and concentrated 
mder windows rather than spaced equal dis- 
ances apart. However, where there is insuf- 
icient length of outside wall to accommodate 
ill the element length required, it will be neces- 
ary to use inside partition walls, 

5) Determine the position of the various cir- 
uits taking into consideration the heating load 
nd length of run. Allow a maximum load of 
0,000 B.T.U. in any one circuit. When more 
ban one circuit is employed, the heating loads 
nd piping runs should be made as nearly equal 
3 possible. This facilitates balancing after the 
ircuits have been installed. 

able No. 1 



Piping expansion due to water temperature 
changes requires that straight runs of piping 
and elements should not exceed 20 feet. If 
it is necessary to use a straight run longer 
than 20 feet, provide for expansion by means 
of a loop at a partition or a loop similar to 
the type used to under-pass a door. 

(6) To compensate for reduced output of ele- 
ments for an estimated temperature drop of 
20°F. within the circuit, re-estimate the length 
of heating elements in the circuit on the basis 
of Table No. 2. 

Table No. 2 



LOAD ON 

CIRCUIT 


PART OF 
CIRCUIT LOAD 


OUTPUT 

SELECTION BASIS 


UP TO 
35,000 B.T.U. 


First 
Ha f of Load 


Initial Water Temp. 


Last 
Holf of Lood 


10" Less than 
Initio Water Temp. 


35,000 B.T.U. 

TO 
50,000 B.T.U. 


First 
Third of Load 


Initio) Water Temp, 


Second 
TSird of Load 


10" Less than 
Initial Water Temp. 


Last 
Third of Load 


20" Less than 
Initial Water Temp. 



STEEL fIN 




Fig. 3184A— Heating Element 



CAPACITY DATA DUNHAM BASEBOARD CONVECTORS 




LENGTH 

IN 
INCHES 


B.T.U. PER HOUR AT 65° F ENTERING AIR 


ELEMENT 
NUMBER 


INITIAL WATER TEMPERATURE 


STEAM 

TEMPERATURE 

b -^ ■ 




A 


B 


160° F. 


1 70° F. 


180" F. 


1 90" F. 


200" F. 


210" F. 


220^ F. 


215" F. 


BOTCS 84 


20 H 


24 


715 


B50 


985 


1130 


1270 


1440 


1595 


1680 


BOTCS 36 


32H 


36 


1120 


1335 


1550 


1770 


2000 


2260 


2510 


2640 


BOTCS 48 


44H 


48 


1530 


1890 


2110 


2420 


2720 


3080 


3420 


3600 


BOTCS 60 


56^ 


60 


1940 


2300 


2670 


3065 


3445 


3900 


4335 


4560 


BOTCS 72 


68 K 


72 


2350 


2790 


3230 


3710 


4170 


4720 


5240 


5590 



Rep|:es File No.9J-4-l 
Dorl : Apr 



Poge I 



I. 1949 



Con File No. 9J-4-I 
Dote: Oct. i5, 1949 



DunHflin 

HtATlHS 



i^jHAM^MHH^ 



ioUIPMENT 



DUnHfli 

HCATIHG «f*fl 



4. i+ dViould be noted 
In selecting ^he elements .tshou^^, 
that the maximum len^n m ^^ ^.j, i^^ 12 
that can be installed "" ^n^ adjoining walls 

less than the dl^^n^Xr reduction in maxi- 
for one element^ A further ^^^^ ^^^ ^^^^^ ^^. 

mum length of 4 must be ^ ^^^^^^ 

ditional element to bejns ^ ^^ of «■»" 
imum length of «"« ^T^^h of two elements 
minus 12": maximum '^"f^" " imum length 
= length of wa rninu^ 16 • max^^ ^.^^^ ^O". 
of three elements = lengm u 

a, installations having Ji^tir^^tnc^a^S 

cess of SO.OO*^,^!-, no'inTof division into cir- 
pipe sizes up to the pomt 01 ^^^ ^ 

^^•S^f^vL^3^er^«r^::- 

r shou^ld t"In aSa^ ^^^th Table No. 3. 



Since the friction ^-d "f - „ Z TabJ 
No^ '^i^'^fh °va ue de ermined -f rom Table 
ft^x'ienlt^'of Tun divided by 100. 

('i) --^ tol^^rre rl^esfsTaMe 

Srpermlutr^.ul'red by all circuit, 
against this head. 

a given head and discharge. 



Table No. 5 



Table No. 3 



TABLE OF PIPE SIZES 



Pipe Site: 



^Bxu3iE5ni°^^Lii^ 



f f 



^H 




tfi\ Select a circulator of adequate capacity 

manner : 

(a) Calculate separately ^he flo>. o^ waU 
US eallons per minute needed to suppl> me 
Ld for each circuit This may be obUned 
hv dividintr the circuit heating (b.l.U.) loaa 
Vw 9600 (Weight of 1 U.S. gallon of water at 
^^raTng^em^rature x assumed temperatur^ 
drop of 20- X 60 minutes = 8 x ^0 x w 
9600). 

(b^ Determine the length of each circuit 
measured from boiler through I5aseboard units 
Tnd connecting piping back to ^xM^e- -f 
allowance for fittings as given in Table No. 4. 

(c) Determine friction loss for each separate 
drcuit based on required U.S. gallons per mm- 
ue and the length of ciixuit Use values in 1" 
pipe column. Table No. 5, for friction loss. 

TobU No. 4 




IRON PIPE 



FiniNG 



EQUIVALENT LENGTH— FEET 



S;!*^... (100^.) 
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COPPER TUBING 
EQUIVAI PMT LENGTH— FEET 

Tub* 1 1'.^" Tttb» 1 1H" Tub; 



fioe 

1 46 
9 so 

8 39 
9345 
41 70 
3S40 

1 46 

9 08 
8 39 
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1 83 
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10 40 
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10 40 
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375 
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3s.eo 

62.50 
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DUNHAM HEATING EQUIPMENT 



TYPICAL CIRCULATOR PERFORMANCE 
CURVES-25 AND 60 CYCLE 
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DELIVERY IN U-5. GALLONS PER MINUTE 
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DELIVERY IN U.S. GALLONS PER MINUTE 



Sxample : 

:ircuit load = 48,000 B.T.U.'s. 

^ T>11* J 48.000 cr /. OUT 

l.P.M. required = = 5 G.P.M. 



9,600 



'ircuit length 
5-114" Elbows 
1-1" Elbows 
1-1" Stop Cock 
oiler 



100 feet 

5 X 2.61 

11 X 2.0g 

1 X 2.08 



100.00 

13.05 

22.88 

2.08 

10.40 

148.41 



rom Table No. 5, for 5 G.P.M. friction head 
2.08 feet for 100 ft. run. 



148.41 X 2.08 

100 



5tal circuit friction head = 
3.09 feet. 

ipeat for all circuit.^. 

5suming3.09 feet is highest resistance rtf any 
'•cuit, use tTiis value and the total luad on all 
"cuits to obtain circulator size. 

•tal load on all circuits = 90.000 B.T.U.'s. 
^.M. required = -^^ = 9.38 G.P.M. 

■hest friction head - 3.09 feet. 
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Assuming: 25 cycle current available, from per- 
formance curves for 25 cycle, select a 114" 
circulator. 

It is recommended that selection of circulators 
be checked against the performance chart for 
the particular make of circulator to be used or 
specified. 

(9) Select an expansion tank of adequate size 
from Table No. 6. 



Table No. 6 



TANK SIZE 


CAPACITy B.T.U. 


12 X 36 


1 50,000 


12x 48 


200,000 


1Sx58 


250,000 



(10) The net rating of the hot water heating 
system boiler chosen should supply the output 
required by the heating load 4- lOV'f for pickup 
load, etc. Boiler size must be increased accord- 
ingly if domestic hot water is to be supplied by 
indirect heater applied to the boiler. 

Connections to the hot water heating system 
boiler include a cold water supply with stop 
cock or valve, a pressure relief valve and ex- 
pansion tank. A flow control valve is connected 
into the supply main and stop cocks or gate 
valves, which are used to balance the system, 
are placed in each return circuit. 

All returns pass into a common return to the 
circulator. A by-pass on the circulator may 
be used. A by-pass between circulator discharge 
and flow main is recommended. This by-pass 
must contain a balancing stop cock or gate 
valve. See Fig. 3185. 

All equipment other than Baseboard Elements 
and F^nclosures is to be supplied by Heating 
Contractor. 



Ek MANSION 



Mr35U»E nzuif 



TO WAM 



ruOMI CONTROL V*Lvt 



FLOW WIN 



THF**WMfTfn 






BT msi 

CMCUIT^H^TUMS 



»T0^ COC» 




-""s,.r"" o^rA 



Fig. 3 185— Typical Boiler Connections 
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TYPICAL DUNHAM BASEBOARD INSTALLATION 




TfliC VIEW 



HOT «ftrcA 



Fig. 3186 A 








FUST FLOOR 



P'g. 3lfi7A 
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DUNHAM OTCS CONVECTOR RADIATOR 



lAiahajn OTCS Convector Radiators pro- 
Tide Betlsfactory beating units, par- 
ticularly for iQduatrlal Buildings 
whara procasa oparstloas nsy ba car- 
ried on near windows. They aarra to 
prarant cold down drafts from large 
window areas* Thaae units are ideal 
for * "latlon In monitors and sky- 

lights to prevent cold down drafts 

se structiires. 

t Iff reooMMnded that they be instal- 
led with cabinets where placed under 
w. , jwe or at working larels. In inoni- 
tora and skylights howerer, thay nay 

«t installed without cabinata with a 
rn'i ii^tlon la beat output of approzln- 

The heating elements are 
conatruc _ . of copper tubing and steal 
fine. Tte copper tubing Is suitable 
for use with standard 1** adder tyca 
fittings. The steal fina are 4" x ZT 
X |tt gauge with foraed collars in 
contact with copper tuba and the tube 
expaxi4ed %o e positive mechanical con- 
tact for ffraatast possible haat trans- 
fer froa toe tube to fin. 



i'he haetlng elaiMnts are aupplied only 
in overall lengths of 2i- , 36", 48^, 
aO" and 72" with fins spaced 50 to the 
foot mad anding 1-1/2** froa each end 
jf tube to parmlt Inatallatlon of 
aolder type fittings. 

height of eleaent only 7# per lln« ft. 
-Ueraent and oabinet 11# per lin« ft* 



:AP 



T^ 



'^r\ 



*!""'WV*"*rTON: The cabinet la 



>f two piece construction cofflprlaing 
i back plate which is fastened to naa* 
>nry walls by lag screws and expaaaloo 
ihlelds and to fraaa walla by wood 
icrawB Into studs. 



*ha outer ooTsr 
Ter beck plate 
ach end with sc 
ack plate* 



la arraxkgad to clip 
and is fasteaad at 
into flange of tha 



Kcjjces File No 9K -3-1 
OcM; Nov I . r948 




W^StH 



Tbg cabinet is conatnieted of #19 gauge 
steel with sloping top with outlet 
grille design siallar to IXinhaa stand- 
ard convector units* Bottom of cebinet 
is entirely open to permit free elr 
flow over the finned beating aleiaent. 

Cabinets are painted with a coat of 
grey aetal primer. 



Ounhaa OTCS Coavactor Radi*itor Units 

can be used on steaa or aeohanlcally 
circulated hot water heating ayatens. 

Tba unite aay ba installed in contin- 
uous runs connected together with 
eolder type eouplinge for copper pip- 
ing or with copper to iron pipe adap- 
ters for standard 1" stael pipe in 
continuous leogtba up to 60' for 10 
operating praaaura ualzig a etaaa trap 
end aeparate steaa supply or up to 
100* wltb S# or higher operating praa* 
sure. ProvisioQ should ba aede for 
expansion and eoatractloa of piping 
and where nine exceed 75*, roller type 
haagere abould ba used to support con- 
necting piping* Tbe unite abould ba 
inatalled with a grade of 1/2* in 10'- 
0" In direction of oosdenaate flow. 



other side for «aMwd of applica- 
tion, diaenelons, cepaelty tables and 
correction faotore for varloua etaaa 

I and water taaperatures. 
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TABLE I 



CAPACITIES 
O^HAM ores CONVECTOft UNITS 



WITH 65 F ENTERING AiR anl iTEAM_TEMP 2(5 «F 
ELEMENT | WITHOUT COVER 
NUMBER 

OTCS- 24 



_ ores - 36 
OTCS - 48 



OOPftR 

Tuec 



ABLE 2 






h- 



STEEL 



-<;> 



Y 



ores CLCMENT 



rtqimt 



.orcs-<o 

L ores - 72 




DIMENSIONS IN INCHES 
DUNHAM OTCS UNITS 



ELEMENT 

OTCS - 24 
OTCS -36 



J>TCS -48 
ores -60 
L OTCS -72 




TAStE 3 



VAC IH MC 



COWWecTlON f ACTORS foR sTriiu .^^ nnT~wrfni 

-^ r ^*^* f rEMPERAT iiRC 




TOOeTEBMMI COM 
EXrcMMC Al 



^-^ ''**■"" •- TABLE HOiL^llt'iJ^^ ^*TER TEIIPERATUW A« 

■ ^ i BT FACTORS IN TABiF na i 



IN TABLE NO. 3 




t ' 



trttshi^ but ' 
:ardb 



ONsmuaK 




. — «1 fan 

■nwiiiUi to fai 

Z» frame tl 
"*«tt| Witt 
t«lrtu 

4.00IMIIB 
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DUNHAM 
VARI-TEMP UNIT HEATER 

TYPE ME 



he Dunham VARI-TEMP Unit Heater is a 
impact unit of high heating capacity and 
.tractive appearance. It is particularly applic- 
)le to stores, office buildings, factories, res- 
.urants, show-rooms, churches, hospitals, audi- 
•riums, vestibules and recreation rooms. The 
lit may be mounted on floors, walls or ceilings, 
'all mountings may be upright or inverted, 
loor mounted heaters are furnished with a 
litable base. Wall or ceiling mounted heaters 
e furnished with hanger frame but without 
le standard base. Units must be ordered for 
le position in which they are to be set. 



ONSTRUCTION 

he cabinet is constructed of highest quality 
irniture steel and is designed for maximum 
gidity and strength. A removable front panel 
-ovides quick and easy access to the heating 
ement and fan assembly. A space is provided 
>r all piping connections to be made inside the 
ibinet and the top and side panel assembly is 
•movable to facilitate piping installation. The 
ick of the cabinet is recessed to receive the 
anger frame which is used for wall or ceiling 
lounting. With this arrangement the unit is 
lounted tight to the wall so that after instal- 
tion, no means of hanging are visible. 
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VARI-TEMP Floor Model Unit Heater 
with front removed 



VARI-TEMP Floor Model Unit Heater 

The cabinet is supplied with hammered effect 
gray finish and chrome trimming. 

The fan and motor assembly consists of two 
centrifugal fans applied directly to a double 
ended shaft, totally enclosed capacitor type 
motor. The motor is controlled by a remotely 
mounted multi-speed switch which enables the 
use of a range of speeds to meet varying con- 
ditions. The fans and motor are bolted to a re- 
movable base which is insulated from its sup- 
ports in order to reduce vibration to a minimum. 
Baffles above the fan outlets distribute the air 
evenly over the heating element. 



THE HEATING ELEMENT 

The non-ferrous heating element consists of a 
double row of fins securely bonded for efficient 
heat transfer to seamless copper tubing. The 
tubes are welded to bronze supply and return 
headers which are located at the same end of 
the element and are anchored to the casing 
assembly. The opposite end of the heating ele- 
ment consists of a return bend and is not an- 
chored to the cabinet. This allows for expansion 
and contraction and eliminates strain and noise. 
The tubes are properly graded downwards from 
supply to return header to provide complete 
drainage. 
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Floor Mounting- 



Ceiling Mounting: 



Inverted Wall Mounting 



CAPACITY DATA. VARI -TEMP UNIT HEATERS 

NOTE. S«lecl (h«« units on the bos.i erf nonnol £DR /or qu.et, continuous operotion at on .ntermediote speed position M« 
output rcf heofno-up periods moy be obtoined with some socr.fice m quietness. Mox.mu. 



Unit No 

and 
Normol 

E.DR. 



Wotor 



HP, 



100ME 



Steom at 2 PS.I Ga. and 
Entefing Air at 60 f. 



R.PM 



25 Cycle 60 CycU 



Shipping 



Tappings 



1/30 



9S0ME 



00 



1500 
Inteffiiediote 
6S0 



1 i 



' 



350ME 



14 




1425 

Intemwdtoie 

I'Aj 



Intertiwc 
7S0 I 570 



'-^^^^^^^^^^^!^^^:^::^^^ 



.MAN 2 PS.IJTEAM AND 60^ F. ENTERING AIR 




ENTERING AIR TEMPERATURE 



0*^ tkoniKo, 




« 



0809 
08S3 
0.9O1 



98? 
1.190 



«y low. - mj\uei^ iw«*o^ „ 




0908 
1084 
1115 



0838 
95« 

1.049 



li'iM by 
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DUNHAM VARI-TEMP UNIT HEATER 
INSTALLATION DIMENSIONS 



iuick and easy access is provided to interior 
actions of the VARI-TEMP Unit Heater, Ac- 
esaibility is provided by a removable front 
>anel which exposes the heating element and 
an assembly for periodic inspection, cleaning 
ind motor lubrication. The front is held rigidly 
n position by panel locking screws. To remove 
he front, all that is necessary is to release the 
ocking screws and give an upward and outward 
novement to the panel. It can be replaced with 
jqual simplicity. A separately removable com- 
ponent consisting of ends and top section of 
:he cabinet facilitates piping connections inside 
the unit. This component is removed by re- 
easing screws in the flange behind the front 
panel and at rear of each end of the cabinet. 




VARI-TEMP Floor Model Unit Heater with front panel, 

ends and top section removed 



PIPING CONNEaiONS 



NK .,. 



*T- hNj 




scnnvs vtD^ of cabwet 



V^ ^ 





r* SCREWS 4T CNOS OF CABMET 




"Z'^CftEWS BEHIND FTOMT tftWL 



•1' 




t^ 



a 



Im_ ^ 



ICNOCKOl/r ■!< 

FICOUACD 






nzf 



lU 



i 




D 



B 



H 



KNOCKOUT rN 







=n 



1 



Fig. 4012— Piping connections to Unit No. lOOME 



Pig. 4013— Piping connections to Unit No. 250ME 

and 350ME 



To remove top and end assembly to facilitate piping connections, take out screws "Y" and "Z" 
at each end of unit. 



Unit No. 

ond 


Ovttfall 
Oimvnsioni 


Roughing-ln Dimensions Inches 






Topping 
Site 
Inches 


Trap 
Sit« 




Normoi 
E.D.R. 


A 


B 


C 


D 


E 


F 


G 


H 


K 


L 


M 


N 


O 


100ME 


42 


28 


9H 


S14 


TH 


2? 8 


25 


SS'Ke 


4rs 


IK 


2'8 


2M 


2H 


M 


1B 


S50ME 


48>^ 


32 


13 


Wa 


^H 


^% 


29 


26'K6 


5H 


8 


5 


3^ 


2 


1 


2C 

^TK ' 


3S0ME 


ASH 


32 


16J4 


12!^ 


2H 


1^ 


29 


26'K6 


tVx 


11 


5M 


VA 


2 


1^ 


36 
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HANGER DIMENSIONS 



OUTLW OF 




Unit No. 

and 
Normal 

E.D.R. 


Monger Dimeniions — Incfw 


R 


S 


T 


U 


V 


W 


X 


100ME 


27 


16 


2H 


22 


2H 


11 


5H 


250ME 


32 


20 


2'-^ 


27 


2H 


15 


5H 


350ME 


3S 


20 


9h 


27 


2^ 


15 


5>i 



Fig. 4014— H&nRtr in position on back of cabinet for 

wall or ceiling mounting 



MULTI-SPEED SWITCH DIMENSIONS 




»wiuh ttMd wiU Unit No. lOOMK 




Eight-speed iwitch used with Unit No. 2S0HB 

and 350ME 



GENERAL NOTES 



Unit No. lOOME u lupplied with a three speed 
(three poaition) switch. 

UnH No. 250MF and S60ME are supplied with 
mulU-«pMd (eight position) switch. 

Tbt exact voltaffe must always be specified. 

SpMd controllers are shipped separately for 
r-mote insUIUtion. tniU must not be operated 
wiuioat ooDtrollert. 

Tilt type of motintini to be eeed must always 
be given on ordem. rii: -^ninf Mounting-, 



"Inverted Wall Mounting". "Upright Wall 
Mountinjr" or 'Floor Mounting". 

When the unit is to be mounted behind a wall 
handling its air through grilles in the face of 
the wall, the standard upright or inverted waii 
mounting is used, as desired. The necessary 
duct work or elbows must be built on the job. 

mien the unit is installed in a position where 
« I* exposed on all sides, a special pane! is 
provided for the rear, matching the removable 

front panel. 
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DUNHAM TYPE VF, VFM & VFW 

UNIT HEATERS 

(WITH PROPELLER TYPE FANS) 



Dunham Unit Heaters are made in sizes 125 to 
1024 (steam), and 140 to 1120 (hot water), square 
feet of equivalent direct radiation. Design, con- 
struction, installation and performance features 
ensure a high ratio of heating satisfaction to first 
costs and operating costs. 

They are designed with the object of providing 
reasonably low outlet air temperatures to mini- 
mize stratification of heated air which is usually 
experienced with high outlet temperatures. The 
VFM units will provide outlet temperatures with 
steam at 30 P.S.I. ^approximately that obtained 
by VF units with steam at 2 P.S.I. 

VFW Units are for use on mechanically circulated 
hot water systems. 

CONSTRUCTION 

The casing is built of furniture steel and de- 
signed to provide rigid assembly. Louvre frame 
s a separate unit and outlet collar to replace 
ouvres for duct connection can be supplied when 
10 ordered. Simple balance point hanging 
jrackets are provided at each side of casing. 

"leating element is fastened to one side of casing 
mly with internal guides permitting freeexpan- 
ion and contraction of the heating element with- 
>ut strain on element or casing. 




Fig. SllBA— Heating Element 




Front View 



Motors are fully enclosed and mounted on 
brackets. Rubber mountings provide for isola- 
tion of motor hum and vibration. Carefully 
balanced propeller type fans of high air capacity 
are mounted directly to motor shafts. 

HEATING ELEMENTS 

The heating element is constructed entirely 
of non-ferrous materials. Finned, round, seam- 
less copper tubes of return bend type are welded 
to bronze supply and return headers. 

Tubes are graded downwards from supply to 
return headers providing free drainage and elim- 
inating any accumulation of air and condensation 
that might cause water hammer and its conse- 
quent noise and strain. 

Fins have accurately formed collars making a 
positive and permanent bond between them and 

tube, ensuring maximum heat output for the life 
of the unit. 

The heating elements are suitable for work- 
ing pressures up to 125 P.S.I, and are tested 
at 400 pounds hydrostatic pressure. 
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CAPACITY DATA — 25 AND 60 CYCLE UNITS 




Urf 



CAPACITIES-TYPE VF UNITS AT 2 P.S.I. STEAM AND 60° F. ENTERING^AJP 



Unrf 
Njmb«r 

and 
EDRot 

Normol 
SpMd 



HIGH SPEED UNITS 



1B5H 
200H 
300H 
400H 
600 H 
800H 
1000H 



6tu 

p*r 

Hour 



cfm 
70 °f. 



Condenso- 'Final Temp. Outlel^ 
rion Lb«. Outlet Air Velocity 



per H 



Our 



F. 



30000 

48000 

72000 

96000 

144000 

19S00O 

840000 



454 
735 
1145 
1530 
2300 
3060 
3930 



31.0 

49 6 
74 4 

99 3 
148 9 
198 6 
248 2 



121 

120 

117, 

117 

117 

117 

116 



(fprn) 



5 
5 
5 
5 



615 
635 
675 
665 
675 
670 
690 



Unit 

Number 

ond 
EDRat 
Normal 
Speed 



LOW SPEED UNITS 






150L 
200L 
300L 
475L 
600L 
800L 



Bfu 

Hour 



at 

TCF. 



CondenM 
tron Lbs. 
pof How 



I I 

Final Temp. Outlet 
Outlet Air Velocity] 



F. 



(Sp^) 



36000 

48000 

72000 

114000 

144000 

192000 







. 510 


37.2 


630 


49.6 


1000 


74.4 


1560 


117.1 


1980 


148.9 


2760 


198 6 



125 
130.4 
126.4 
128 5 
128 6 
123.4 



5^ H» 

rem )36c 

334HW 



Sleam 
Preuure Lbi. 
Sg. In. 
Gouga 



ENTERING AIR TEMPERATURE 





I 

5 



-10" F.I 0"F 



10 

n 



1.538 
1.S«S 
1.640 



1.730 

1,861 
1.966 



1 446 
1.495 
1.S50 

1.639 
1.769 

1 871 



10= F. 80^ F. 



1 369 
1,40S 
1.456 



1.273 
1.320 
1.370 



30 'F. 



40° F. I 50»F. |60»F. I 70«F. 



1 545 

1 675 
1 775 



1.460 
1.S84 
1.684 



1.191 
1 237 
1 289 



1.110 
1 155 
1.B06 



1.034 
1.078 
1 127 



1 375 
1 498 

1.597 



1.290 

1.416 
1 509 



1.211 

1.333 
1.429 



0.955 
1 000 
1 050 



881 
926 
0.974 



1 131 
1 251 
1.346 



80° F. 



1.056 

1.174 
1 266 



809 
853 
901 

0.982 
1.097 
1.190 



739 
782 
0.829 



lOO'F. 



r 



671 

0.713 
760 



0.908 
1.024 
1.115 



638 

952 

1 042 



^^^^^^yf^^^jsr^^ 



Unit 
Nrabw 

and 

EDRot 

Nomtol 

Speed 



HIGH SPEED UNITS 



6tu 



129MM 
fi04HM 
307HM 
409HM 
615HM 
•17HM 
1084HM 



30960 

48960 

73680 

98160 

147600 

196080 

845760 



Crm 

ot 
70=*F. 



Con demo 
'•on Lbi. 
P«r Hour 



Final Temp. Ou,|^ 
Outlet Air VelocJty 
f- \Jtpm) 



^^:.:^^t^^L^^^_^:±^ ENTERING AIR 




Unit 
Number 

ond 
EORat 
Normal 
Speed 



LOW SPEED UNITS 



153LM 
2iaLM 
306LM 

480LM 
620LM 
819LM 



per 
Hour 



36720 

S0400 

73440 

1 1 5200 

148800 

196560 



cfm Condenw- Finol Temp. Outlet 

Outlet Air Velocity 



70 °F 



tion Lbt. 
P«r Hour 



510 
630 
1000 
1560 
1980 
2760 




39.6 
54 3 

79. 
124 
160.3 
211.8 



126.4 
133 8 

128 7 

129 8 
129 
125 5 



* ■ 



('P«) 



•*•<*• irtbM 
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CAPACITIES— MECHANICALLY CIRCULATED HOT WATER SYSTEM 
APPLICATION-TYPE VFW UNITS AT 1 80'' F. INLET WATER TEMP. AND 60° F. ENTERING AIR 



Unit 
lumb«r 
and 
DR at 
Jorinal 



HIGH SPEED UNITS 



Btu 

p«r 

Heyr 



40HW 
2«HW 

36HW 
46HW 
'75HW 
;95HW 
SOHW 



tlOOO 

33600 

50500 

67000 

107000 

134500 

168000 



cfm 

at 

70 F 



454 

735 

1145 

1530 

2300 
3060 
3930 



OutU) 


•Min. 


Ait T*mp. 


U.S. 


°F. 


Gals. 


102 


2 1 


102 


3 4 


101 


5.0 


101 


6 7 


101 


10 


101 


13.5 


100 


17.0 



Friction 

H«ad 

Ini. W.G. 




1 
1 
2 

4 



5 

4 
8 
8 
1 



5.1 
9 



Unit 

Number 

and 

EDR at 

Normal 

Spwd 



LOW SPEED UNITS 



Btu 

per 

Hour 



175LW 
S22LW 
336LW 
533LW 
678LW 
895 LW 



S5S0O 

33600 

50500 

80000 

1 01 000 

1 34500 



cfm 

at 

70 "F. 



510 
630 
1000 
1560 
1980 
2760 



Ourlet 


*Min. 


Air Tamp. 


U.S. 


°F. 


Gait. 


106 


2 5 


109 


3,4 


107 


5.0 


107 


8.0 


107 


10-0 


109 


13. 5 



Friction 

Head 

Ins. W.G 



0.8 
8 
1.6 
2.5 
2.8 
5 5 



•Minimum U.S Gals, ot 20* F. Temp, drop to b« circulated for Btu capacity staled. 



CONSTANTS TO DETERMINE CAPACITIES OF TYPE VFW UNITS 
FOR CONDITIONS OTHER THAN IBO'F. INLET WATER AND 

60° F. ENTERING AIR 


Enl*ring 

Air 

Temp, ** F. 


INLET WATER TEMPERATURE " F, 


140 


150 


160 


170 


180 


190 


too 


iio 


220 


so 

M 
70 

to 


074 
0.66 
58 
0.50 


0.84 
0.75 
0.66 
58 


93 
084 
075 
0.66 


1 00 
93 
84 
0.75 


1 oa 

1 00 
98 
84 


1.17 
1 08 
98 
0,93 


1,25 

1,17 
1.08 
1.00 


1 33 

1.2S 
1,17 

i.oa 


1.40 

1,33 
1 B5 
1.17 


To delemin* capaci>Y at any woter ond O'r temperature other than ihowri in Hoi Wafer System Copocilv Table 
multiply ilandord hot water copacities by conilonli in this lable. 



NOTES 

)R (equivalent direct radiation), is expressed in square 
t, and alt capacities have been determined in accordance 
th the codes of the American Society of Heating and 
ntilating Encineers. Steam application capacities are 
termined by dividing the Btu (British thermal units), 
tput by 240 and the hot water application Btu output 
160. 

pacities are based on recirculated air with free inlet 
d discharge m indicated in tables and with the steam 
>s3ure or water temperature maintained at the inlet to 
i beating element. 

determine capacities for conditions other than noted 
standard tables multiply the capacities in the standard 
>lea by the selected constants applying to that particular 
ndard table. 

len inlet air temperature is at or below freezing with 
am units, connections must be made to prevent any 
cumulation of condensation in the heating element, 
■ety control devices are recommended to stop the fan 
en insutticient steam prevails in the unit. Hot water 
its should not be used where inlet air is likely to be at 
ezing or a lower temperature, 

pe VFW Unit Heaters are recommended for mechanical- 
circulated hot water systems. 

types are recommended for mounting heights of 12 
t and less from floor. 



FINAL AIR TEMPERATURE 

Approximate outlet air temperatures may be determined 
for conditions other than stated in capacity tables by the 
following formula: 

Btu X (460 +T) 



F.T. = T + 
when 

FT. = 

T = 

Btu = 



fm - 



crm 



cfm X 564 

Outlet air temperature. 
Entering air temperature. 
Btu per hour determined from capacity table 
values multiplied by constants for the par- 
ticular conditions. 

cfm indicated in the capacity table for the 
particular unit considered. 



MULTI-SPEED UNITS 

Only high speed, single phase, units can be furnished with 
multi-speed motors and suitable control switches which 
will provide approximate percentages of standard ratings 
as listed in the following table: 



Speed 


RPM 


CFM 


Btu 


High 

Medium 

Low 


100% 

80% 
60',i, 


100% 
80% 
60% 


100% 
89% 
77% 
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MOTOR DATA 



HIGH SPEED UNITS 


Control Symbols 


Unit Numbtr 


45 CyCLE 


60 CYCLE 


Sif»slc Phase 

Wiring Diagram 

— 


Motof 
HJ». 


■.P.M. 

1300 
1300 

1425 
1425 
14S5 
1425 
1425 


Motor 
H.P. 


R.P.II. 

1620 
1620 

1150 
1150 
1150 


iSptcd 


Multl 

Speed 

2SA60C 


25C 

A 
8 
C 

C 

c 
c 

D 


60C 

A 
C 

c 
c 
c 
c 


125H 

tOOH 


1MHM| 140MW|1, (X 


1/100 


F 


S04HM 


SMHW 1 /50 


1/50 


E 


300H| 307HM 


336HW 


1/10 


1/15 


G 


4O0H 


409HM 


446HW 


1/10 


1/15 


G 


600H 
MMH 

1000H 


«13HM 


67SHW 


1/4 


^/4 


G 


t17HM 


895HW 


1/4 


1/4 


1150 
1150 


G 


1W4HM 


11WHW 


1/3 


1/4 


G 



LOW SPEED UNITS 


Control 
Syfflboli 


Unit Number 


25 CYCLE 


60 CYCLE 


Single 

Ph«i« 

Wiring 

Diagram 


Motor 


R.P.M. 


Motor 
H.P. 


R.P.M. 


25&60C 










. . . , 


... 




. , 


150L 


153LM 


175LW 


1/30 


700 


1/15 


850 


D 


SOOL 


210LM 


SSSLW 


1/30 


700 


1/15 


8S0 


D 


300L 


306LM 


336LW 

333LW 


1/30 


700 


1/15 


850 


D 


475L 


480LM 


1/8 


700 


VIS 


850 


D 


600L 

■ML 


6S0LM 


67tLW 


1/8 


700 
700 


1/15 


850 


, 


•13LM 


89SLW 


1/8 


1/15 


850 


D 

h 



TYPICAL WIRING DIAGRAMS 







-lkHTh0 














Uvltl sp«t« 






IDS 



OB 



Mr}- 



Et© 



Refer to symbol in table above (o select wiring diagram required 

CONTROLS INDICATED 

S —Manual Starting Switch with overload protection. 
L — Limit Switch. 
T —Thermostat. 

SUrting switches or motor starters art not provided 
with single phase or polyphase units. Speed control 
switches are supplied only on order for multi-speed 
units. 

MOTORS AND CONTROLS- Standard motors on all 
heaUrs are fully enclosed. Motors operate at normal 
speeds indicated in tables. 

Oiriy high speed, single phase uniu can be furnished 
with multi-speed motors and suiUbte speed control 
•witches. SUndard multi-speed units have 8 speed Ups 
available and connected to the speed control switch 
All speed controllers are intended for surface mounting 
remote from the unit, are not adapUble to flush mount- 
ing and should be located where their appearance wiU 
not be objectionable. 

On single speed motors a sUrtine .witch equipped 
wrth th«™i element, for overload protection should 
be used instead of fused swiuhea. 
The following makes are sug:g«ted: Canadian General 







^S 






ikHll 




M 



D'agram 'h" 



® 



for specific unit. 

IN DIAGRAMS ABOVE 

M —Motor. 

C —Speed Control Switch. 

MS — Magnetic Starter. 

Electric CR-1061, 2 pole single throw, Va H.P., 110 or 
220 volts A.C. 

Westing-house Sentinel Breaker Type "H", 2 pole 
single throw. 1 H.P., UO or 220 volts A.C. 
CuUer-Hammer 9101, 2 pole single throw, 1 H.P., UO 
or 220 volts A.C. 

MAGNETIC CONTACTORS are necessary when the 
total connected motor load is greater than the capacity 
of the controlling thermostat. In such cases where the 
thermostat is controlling a group of units, the thermo- 
BUt should actuate a magnetic contactor having a ca- 
pacity at least equal to the total connected load. When 
motors are grouped on one contactor, each motor should 
nave an individual manual starting switch with over- 
load protection. 

OLYPHASE motors can be supplied on order for all 
unit, equipped with 1/10 H.P. and larger motcn for 
8ing e speed operation only. Switches incorporating 
overload and phase failure protection are recommended. 
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Fig. 3135 

tamUrd lupply tapping is out of top at left-hand 
de facinf the front. Return tapping is out of bottom 
. MOM lida. 

U h«at«rs are equipped with slotted hanger brackets 
^rnnitting adjustment of hanger rods at the balance 



Fig. 3136 
point. Threaded %' steel hanger rods are suitable for 
all sizes. These rods may be fastened to wood joista 
orimerts-in concrete ceilings, or to Bte«l beams. They 
are not furnished with unit. 






TAPPINGS— DIMENSIONS AND WEIGHTS 



UNIT NUMBERS 



HIGH SPCED 


IHH f tffHM ' 140HW 


lOOH KMHM tttHW 
SOOH M1HM n6H« 


400H 40«HM , 44*HW 


dOOH tUHM 


67SHW 


•OOH 11 THM 


t»5HW 


1000H tM4HM ' tttOHW 



LOW SPEED 



MOL 

tool 

JOOC 

4TSL 
600t 
•OOL 



15UM 
HOLM 
I06LM 
M61.M 
dIOLM 
S11LM 



171LW 
fllLW 

336LW 

saiLw 

67tLW 
••5LW 



Tsppinfi 
Supply 

•nd 
Return 



DIMENSIONS INCHES 



1* 

1 

1 
IS 

2' 



16H 

90 

n 

99 

34 H 

J4H 

41 



B 



10 

T0>» 



18S 
S9H 

S9H 



1H 

9 
9 

11} 



fi 

9H 
9M 

SVt 



4H 



H 



U 



J 



s 

9 

3Hi 
4 

4 

4 

4 



N 



1« 

9 

10 
10 



Approi. 

Shipping 
Wtjfhl 

Lbs. 



60 
90 

m 
ns 

16$ 
WO 



*N — Dimension v«rici tlishtly for motors of vsricus charactcHslics. 



OUTLETS AND AHACHMENTS 



TWO-WAY 60° OUTLET ASSEMBLY 
/hm it is desired to give a two-way air throw at 
^° anflea to the heater face, the two-way 60^* outlet 
Mcmbly may be uaad. It is available on special order 
*r the iliM of Type V Model F heaters shown in table 
slow. Construction embodies vertical splitters to 
jide the air stream ami horizontal outlet louvres to 
srniit downward deflection. 



VERTICAL LOUVRE ASSEMBLY 





Where it ia desired to give side- 
ways direction to the outlet air, the 
Vertical Louvre AtMnbly can be 
substituted for the standard Hori- 
zontal Assembly on special order 
for sizes shown in table below. 



Fig. 2085A 



HORIZONTAL AND VERTICAL LOUVRE ASSEMBLY 



Fig. 2084 A 



UNIT NUMBERS 



.60H 
IH 
(OOH 
•OOH 



t04HM 
MTHM 
409HM 
61JHM 
II THM 
l04tHM 



fttMWl 
SS4HW 

446HW 
6TSHW 

tesHW 

llfOHV 



1ML 
tOOL 

)00L 

47SLi 

600L' 

•OOLj 



1SKM 

tlOLM 
MALM 
4S6LM 
6tOLM 
•1KM 



1T5LW 
tt<LW 
}»M.V 
SDLW 

671LW 
•95LW 



Two-Wsy Outlet 
Dimensions 



i«»i 

»0». 
»4'". 
24"« 
31 H 




13 

14H 

16 H 

90H 

87 

87 





For air direction sideways and 
downward thia three-way Maein- 
bly of louvres is available in pla«e 
of standard louvres on specif order 
for aiaas shown in table below. 



Fig. 2086 A 
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PIPING CONNECTIONS 



Typical pipin* connections for Type V Model P 
HeaUrB on steam heating Bystems are shown in Figs. 
2068A, 2069A, 2070A and hot waUr system in Fig. 3138. 
Steam »upply piping and connections should be as 
•bovn on the accompanying drawings. Scale pockets 
on returns are desirable for all installations and should 
be made the same size as the return Uppiogt. 

On low-presure insUllationft up to 15 pounds* float 
and thermostatic traps (Dunham Type 30) are prefer- 
able for all HX«s. On twg-pipe gravity systems without 
traps, provision should be made for air venting «a 
shown in Fig. 2069A. 

On medium-preaearc installations up to 60 poundfl, 
connections should be made subsCantiaUy in accord with 
Kig. 2068A except that Uunham medium pressure traps 
are to be used. 



On high-pressure installations up to 125 pounda, in- 
verted open bucket traps (Dunham Typi 81 A) should be 
applied as shown in Fig. 2070 A. 



Where condcnaaU must be elevated to a higher retura 
line, Inverted open bucket traps muat be used. 

Dripping of steam lines through beaters la to be 
avoided wherever posalble When it must be done, pipe 
■lies and trap capacitica must be increaaed to handle 
the additional load. 

Stralnera are raeommended ahead of all traps and 
wUl more than repay thefr cost in lengthened trap ser- 
vice. No pipe, flttinga, valves or traps are supplied 
with Type V Modd F IU»ura. 

Ob hot water installatione. piping should be vented a« 
-" on Fig. SUI. 




Fig. 20eiA 

VM-U.WO •** Type 

V IMil F Beaten. Thr-ihd 
^ hMter reds (H--) ^ 
faa«eMd to tte \%^\\ brack- 
et fcy MMl Buta. To be fur- 
Biaked by 



Fig. 2068A 
Piping connections recom- 
mended for sub-atmospheric 
steam, vacuum return line, or 
vapor system applications. 




Fig. 2069A 
Piping connectiona recom- 
mended for two-pipe gravity 
steam systems without trapt. 




Fig. 2070A 
Piping connectione recom- 
mended for high-pressure 
•temm sysUm applicetione. 




Pi«. 8138 
nping conmectjone recom- 
mended for hot wat«r system 

*PPlication_ 
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SELECTING AND APPLYING UNIT HEATERS 



DunHflm 

^t&t HEATING 



\9 total capacity of the unit heaters selected should 
ovid« for: 

(a) Heat loeaea through construction. 

(b) Heat losses due to air inflltration or leakag'e into 
apace heated due to loose construction or exhaust 
ventilation requirementa. 

(c) Cooling effect of cold materials brought into the 
heated space for processing. 

(d) The steam supply condition-constant-or intermit- 
tent. Extra capacity is required for "pick up" 
heating where intermittent steam supply pre- 
▼aUfl. 

(e) Heat gain to the space to be heated by manufac< 
taring processes or other means. 

(f) Where unit heater load is the total load on a 
heating system boiler, it is preferable that indi- 
vidual units do not exceed 26% of total boiler 
load, especially if they are thermostatically con- 
trolled. This will minimize boiler load fluctua- 
tions. 

SELEaiON OF TYPE 

The type of unit selected should be determined by: 

(a) Type of occupancy and nature of processes car- 
ried on in space heated. 

(b) The height of installation of unit. 

(c) Number of units permissible. 

(d) Relation of air discharge capacity to volume of 
iVaee to be heated. 

(e) The noise level permitted for the location. 

he following generalizations are useful in unit 
eater applications: 

nits providing large air volume at relatively low 
mperaturee (below 130° F.) assure more uniform 
oor-to-ceiling temperatures than units having low 
Annie and high temperature air discharge, 
enerally, the units should be located so the air dis- 
large from each induces rotation of the entire air in 
.e room so as to promote diffusion. 

nit heaters should be located so that a large percent- 
fe of the air is discharged toward the side of the build- 
g affected moet by prevailing winds. 

lowing heated air directly against exposed cold 
irfaces should be avoided. A discharge air stream at 
» angle of approximately 30" providing a wiping ac- 
>n over the exposed surfaces, has been found satis^ 
ctory. 




Fls. SI 39 

Typical InitallAtion of horitonttl 
•tr diBcharge uniti with circulm- 
tlon ducta In gymnasium or 
ftuditorlums. Slow »pe«d unita 
•ra beat auited. 




Fig. 8U0 
Typical inttaltatton of horizontal 
air discharge unit heaten in re- 
tail Btore. Low speed uniU are 
belt suited. 



Most economical operation is obtained with horizon- 
tal air discharge heaters when these are located as low 
as head room, occupancy and piping conditions permit. 

Propeller type units should not be used with exten- 
sive systems of ducts as fans are not suitable for dis- 
charging against substantial resistances. Centrifugal 
fan units should be used for such applications. 

These units should be installed from 7' 6" to 12" above 
the floor level. Arrange to discharge air in a horizontal 
rotary motion around space to be heated and across the 
exterior walls. Louvres s-hould be adjusted to direct air 
to flow down towards floor but not directly on to occu- 
pants of the heated space. Air direction should be ar- 
ranged to avoid obstructions or so directed that the ob- 
struction assists in the diffusion of the air discharged. 
Where large. areas are broken up by elevators or smaller 
rooms projecting into the larger area, it is desirable for 
a heater to be provided for each space or bay formed. 
Unit spacing should be in relation to air discharge ve- 
locity. 

APPLICATION Of PROPELLER TYPE HORIZONTAL 
AIR DISCHARGE UNITS 

Offices, retail stores, show rooms, etc., should general- 
ly be made with duct work to draw air from the floor 
and to operate at the lower motor speeds. Where 
workers are at benches around or near windows, radi- 
ation should be applied under windows and unit heaters 
used as supplementary heating usually thermostatically 
controlled. 

Where ceiling expanse is small in relation to the in- 
terior wall area, unit heaters may; be arranged to pro- 
ject air discharge towards exterior walls — to force cooler 
air to remain adjacent to the walls. 

The number of units should be such that their total 
air volume capacity per hour would be four times the 
cubical contents of the space heated and so arranged 
that the heating effects of the units would overlap each 
other. 

When large doors are frequently opened, a larger sup- 
plementary heater should be arranged to discharge 
heated air directly from above towards the incoming 
air. This unit should be under thermostatic control 
with thermostat set a few degrees below normally de- 
sired temperature. 



Fiff. 3 141 
Typical initalLation of horizontal 
air discharge unita applied to 
Mrvice saraffes. NOTE: Unit 
dtfchargiog to ffreafle pitA. 
Thia aame arrangement would 
apply where car hoista are uaed 
The heated air assists in thaw- 
ing out and dryinsr car chassis. 




XT' **«■• 



o- 



o- 



■•o 






Fig. SU2 
Typical installation of horizontal 
air discharge unit heaters on 
factory floor providing rotary 
air motion around walls. 
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RECIRCULATING DUCTS 
AND EXTENDED STEEL STRIP* 



Recirculating ducts are \-^^^:^tX^^T^r:. 
rations of un,t he^^tc" o^^homonUl ^^^ ^^^ ^^ ^^^^^^^ 

By drawing m the <^<«''"*tv displacement by reduc- 
«celerate the n»tural^a% -tl ^.sP ^^^^ and ce.hng 
ir,(r the temperature dmerente u^ . vestibules 

better advantage a a sav.ng to tne ^^ ^.^^^ ^^^^ 
Dimensions of "Circulating ou" j .^ gsscn- 

Contractors in fabrica on JJ^"j%'J„i„g covered «ith 

e-aVlS oT^ith in^uia-ing fibre board. 

While the resistance of a recirculating ^^uct^^re^duces 

slightly the capacity "f » ""'L^ff."' decreased ca- 
heating efficiency more tha" offsets the ^ ^^^ 

^e^^^ulafJnVdl^troflh'/drm^^'sron, tabulated. 

EXTENDED STEEL STRIPS 
When .0 ordered ""U heaters will be f«f ^^j";'!". 

^°r tlr is^rreff^r^rS the h^^^^ 
are not supplied unless specified on order. 

DUCT WORK -OUTSIDE AIR 
ThP nroDcUer type fans used in Type V Model P 



PiK. 2088A 
RectrcuUtingt Dact 



Stan 
recir 
used 
injE 



Bters are not designed to move air against any suu- 
ntl^ Resistance. Duct work, therefore, (other than 
TrcuaUnK ducts of standard dimensions) s>u,uW be 
used oMy to meet special conditions such as the bnng- 
"nTin of outside air. or the location of heaters m un- 
finished space to discharge into finished rooms. Where 
ou side 7n at lea. than freezing temperature may be 
brouUt to the heaters, care should be taken to see that 
piping connections are not carried through 'nlet ducts 
ind permit compleU drainage of the heater by gravity. 
Also a Vafety control should be provided to atop fan 
opJ?.tion and prevent cold drafts whenever there isin- 
sSflicient steam in the heating element. Dunham En- 
gineers will gladly make specific recommendations for 
such applications. 

In no cases should the ducu \>e of less area than the 
face area of the heaters and in all cases they should be 
as short and straight as possible. A total resistance 
through the ducts and connections of .05 ol water 
gauge pressure is the maximum which can be recom- 
mended for this type of heater. The use of close me»h 
grilles or filters is thus not practical. A friction Iocs 
of 05" water gauge reduces the heat output of Type V 
Model F Heaters by approximaUly 157^; .03" water 
gauge reduces the output by approximately KWl ; .01" 
water rauKe by approximately 3^%. These reductions 
in capacity should be compensated for by increasing 
capacities of heaters selected. 




uriKM 
oftceW 






AlltB 
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Extended Steel Strip on OuUet 




tlwair 






FljT- SU4 
Extended Stcd Strip on Inkt 




HIGH SPltD 



1I9HM 
I04HM 
K'MM 
4e9HM 
61SHM 
I17HM 
tOMHM 




UNIT NUMBERS 
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DUNHAM TYPE C -A 
'DOWNFLO' UNIT HEATER 



The "Downflo" Heater is designed for indus- 
trial and commercial applications where it is 
desired to drive the heated air stream more di- 
rectly floorwards than is possible with horizonial 
air discharge heaters. 

High ceilings in factories, high clearances neces- 
^ry for industrial equipment such as cranes and 
over-doorway heat requirements of stores and 
office buildings, are typical of the conditions which 
thi.s heater is best adapte<l to meet. 

Th« "DfjwTiflo" Heater is in no sense a con- 
ventional unit heater upended. It is designed 
throughout for its specialized function of driving 
a lar^ volume of neate<i air at relatively high 
vekx-ity and low temperature down to workmg 
levels. 

AIR DISCHARGE ASSEMBLIES 

Adjustment of the movable Radial LouvTes 
provides for the discharge air stream to be changed 
from a narrow and nearly vertical discharge for 
high mounting heights to an oblique and broad- 
ened air discharge for lower mountmg heights. 

The Ct inbly as shown, may be >iupplied 

when BO ordered at no extra cost in place of 
standard Air Discharge Assembly with Radial 
Louvres. This will provide a hollow, cone shaped 
air stream, and the closer the cone is adjusten to 
the air outlet, the more nearly horizontal will be 
t he air discharge stream. This assembly is recom- 
mended where comparatively low ceilings prevail 
or sedentary workers are stationed immediately 
under the heaters. 





Type C-A Unit Hciiter with Sundard Air Diicharge 
Ansmbly with Kiidi«l Luu 



Type C-A Unit Heater with Cone Assembly 



HEATER CASING 

The Healer ( asmg is rigidly assembled from 
furniture steel sheets, braced and welded where 
necessary to ensure freedom from vibration. The 
whole casing, heating element. and motor are as- 
senibletl to substantia) angle iron frame to which 
suspension hangers are to be attached. The whole 
forms a compact and serviceable unit. Inlet air 
is drawn into the heating element through each 
side of unit. 

MOTORS 

Motors are 1425 R.P.M. for 25 cycle uniUs, 
1140 R.P.M. for 60 cycle units. Single phase 
motors are of condenser type, totally enclosed, 
with grease-seated ball bearings and welded rotors. 
They are carried in stock for 110 volts. Polyphase 
motors are likewise ' Ily enclosed, with grease- 
sealed ball bearings and welded rotors. These 
motors are not carried in stock. 

Motor, air guide and fan assembly may be 

removed through discharge air opening, without 
disturbance of unit on or piping connec- 

tions. Motor lubrication is by two compres.Mon 
lubricating cups accessible at top of unit. Multi 
speed motor controllers ran l)e provided but special 
consideration should be given to their application 
since reduction of fan speed reduces amount of 
air Fian<llefl by unit and therefor 'harge velocity 
and in con.sefiuence, reduce^ the distance and the 
area over which the air may be satisfactorily 
distributed. 

FANS 

Fans are constructed for nru&ximum capacity 
at minimum current consumption. Fans are 
halanrfwl and blades designed for quiet air de- 
livery. Hubs are keyed to shouldered motor shaft 
threaded at end with lock nuts. 
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DUNHAM HEATING EQUIPMENT 



PERFORMANCE DATA 

Capacities are Bot«d on Sttam ot 2 IBs. GavgB, 60T. Entering Air 



25 CYCLE-1425 R.P.M.— 60 CYCLE— 1 140 J?.P.M. 



Unit No 
ond 
EDR 



317 
5SS 

666 

846 

1036 

1600 

2062 



B.T.U. 

per hour 



76080 
1 26000 
1 64640 
203040 
248640 
384DO0 
494860 



C.F.M. 

at 
70° F. 



Firtol 
Temp, 



Outlet 

V«lo- 

city 



Motor 
H.P. 




MOUNTING DATA— DISCHARGE LOUVRES 

VERTICAL 



MAX. MOUNTING 
HEIGHT-FEET 



FLOOR SPREAD 



1200 
2200 
2900 
3500 
4400 
6300 
8000 



118-0 
113.0 
1120 
113.5 
1120 
116,0 
1160 



820 


1/6 


1515 


1/4 


1765 


1/3 


1830 


1/3 


1900 


1'2 


2160 


1,2 


2200 


1 



Diom. Ft. 



12 

IB 
28 
30 
30 
35 
35 



18-24 
30-35 
40-50 
55-60 
60-70 
«-75 
75-90 



Afo Sq. Ft. 



250-450 
700-950 

1 200-2000 
2400-3000 
3000-4000 
3500-4500 
4500-6500 



Shipping 

Wtight 
Lbi. 

185 

210 
270 
300 
370 
S60 
760 



Approximate performance in percentages of rat- 
ings shown in table above when using multi- 
speed controllers. Intermediate speed provide 
capacities between those for high and low speeds 




CONSTANTS FOR DETERMINING CAPACITY OF TYPE C UNIT HEATERS 
VARIOUS STEAM PRESSURES A ND ENTERING AIR T EMPERATURE * 

1 ^ 



FOR 



ENTERING AIR TEMPERATURE 




90 °F 

0.754 
0.792 
0.838 

0.903 
0.960 
1.002 



100 "F 



0.688 
0.728 
0.771 



0.838 
0.895 

0.936 



NOTE. To determine copacity 

capoc.ty 01 2 lb. pressu 
^rom A.S.H. and V.E. 






\r 



-emperoture, mulMply consfant from this table 




by rored 



I. HilJinK I n.st ructions, 

'^- Shipping Instructions. 

3 The Unit No. .,.u .,„„„, „,^„,^.^^^^_^,^^^ 

ing steam pressmTof 12I r^J'ni''''^"'' « ^°r><- 
ers are of cast bronze K' f "'^^^ "^^d- 
welded into machineS bos^fof h '°^^' ^'« 
v.dins ample margin of st«nB^i ^^^^^^^ Pro- 
Headers are of extentional vT *"<* "gidity. 

of steam to each ^li Fi„.T^' <i'stribution 



ORDERING INFORMATION 



4. Cumplet* Motor Characteristics. 

<•> Phase (b) Cycle (c) Voltage (one) 

*■ n'unirHlnr""^^ condition.. 

2 lbs. gaug^a sped'al^ele*'! '"^ other conditions than 
the proper oap.c^^"i.ffi™|,«,;'j;^he^f-nished ,0 ^ive 

ELEMENTS 

S o'^lpuTfor 't^r' fins, ensuring maximum 
Steam and rit, ^"V'^ ''^^ °^ ^he unit. 

diagon^ly^opposfte ^rovH-*^'". ^'^ '"•'•«"^*<' 
steam traveL |he SOn ap# '^'""^^^^ ^^^'^^^ 
provides for parallel ^n ^^'^ assembly of unit 
resistance of air IL " \\sembly, minimizing 
element. Steam t^;fnn^^^ ■^^'■°"^*' ^^e heatinl 
"nit and return at bo ?^ "s provided at top of 
"eating Elementfare hv"? **'?^«.na"y opposite. 
^^^^^^LII^^^Sli^O^nT''"'"' tested to 




Ll 




-i 



h 






J ■ 



■^ I 
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DIMENSIONS OF UNIT HEATER AND AIR DISCHARGE ASSEMBLIES 




Fig. 3149 — Standard Radial LdVivre Discharge 




Fig. 3071A— Cone Discharge 





J 



Fig. 3150— Anemostat Discbarge 



DIMENSIONS 
OF DISCHARGE ASSEMBLIES 



Fig. 2076D 



Unit 
No. 


M 


N 


R 


U 


Y 


Max. 


Min. 


317 
525 
686 
846 

1036 
1600 
S06S 


9H 

9H 

9H 
9H 

9V$ 

9H 

9^- 


16H 

18H 

18H 

18H 
23 H 
23 H 

23 Hi 


11?« 

12% 
lOVx 

15Vk 

12 

12 


2S 
2S 
24 
24 
27 
27 
34 


27 

27 

30? 2 

30i'i 

34!^ 

34!'2 

ASH 


18 

18 

19 

19 

20% 

20% 

23 'i 





1 


'APPir 


JGS A 


.ND D 


IMEN! 


SIONS 


i OF L 


JNIT 


HEAT 


EPS 






Unit 
No. 


TAPPINGS 


DIMENSIONS 






Supply 


R«tum 


A 


8 


c 





E 1 F 


G 


H 


J 


L 


317 


1% 


1% 


30H 


^aH 


s% 


17H 


iH 


12% 


% 


Bi« 


2% 


3% 


5S5 


2 


S 


30!^ 


is^-i 


6% 


17H 


7% 


13 H 


% 


8% 


2^4 


3 


686 


S 


S 


35 H 


17?^ 


6K 


19H 


8^ 


15?^ 


% 


10",* 


2% 


3 


846 


S 


8 


35^ 


19?^ 


8=8 


19H 


8H 


17K 


H 


lO'^fi 


2^4 


3 


1036 


s 


S 


38H 


19?^ 


8^8 


22 'y^ 


8Ji 


17K 


H 


-JO'tfi 


3',6 


3 


1600 


r/i 


r/i 


411^ 


23 H 


^^H 


22^ 


9! 2 


21 


H 


7''-w 


3',fi 


3 


106S 


8% 


s^/i 


50!^ 9AH 


114 


30 '-i 


10" > 


22 


!2 


12K 


5\l_. 


3 



^^T 



m 



'^t7r-*v"-:^, 



■■ » -"- 
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ANEMOSTAT APPLICATION 



The standard Air Discharge Assembly provides Tor the 
application of "Anemostat" Air Discharge when desired. 
"AnemosUf Air Difluser is furnished at extra cost. 



RECOMMENDED ANEMOSTAT SIZES 


Unit No. 

and 

E.D.R. 


Anemoifof 
Si» 


Anemoilot Typ« 


Outlet 


Outlet 


317 
5S5 

666 

846 
1036 
1600 
806S 


45 
45 

50 

50 

57.5 

57.5 

75 


For 
Ceiling 
Heights 
12'-0' 

end 
Lower 

use 
HU-4 


For 

Ceiling 
Heights 
Greafer 

than 
12'"0'' 

use 
HU-3 




Fig. 3148 
Type C-A Unit Heater with Anemostat 



INSTALLATION INSTRUCTIONS 



HANGING 

Suspension should be made to the four hanger holes pro- 
vided in angle iron frame on top of unite. Units should be 
set level. Where conditions permit, a distance of 18" from 
ceiling to top of heater casing is recommended to ensure 
air circulation over the motor. 

Suspension rods, pipe, fittings, valves or traps are NOT 
furnished with the heaters. 

I •»• 4 inside holes indir»t«| for raitiing the heater into po- 
wl.on. While hrmt«-r im in MUKpennion. insert hancing bar« to 
t»l««i' hrator in rH-rmnncnt |)o>ition by umfik the t ouUide 
hoh-M 



PIPING DETAILS 

Diagram, Fig. 2075 B. shows the simple connections re- 
quired for the most satisfactory operation of Dunham 
Type C Unit Heaters. 

Return tappings mtist never be bushed. Combination 
Float & Thermostatic Traps are preferable for all unit 
heaters operating on low steam pressure. 
Connections for medium and high-pressure systems 
should be made substantially in accordance with the dia- 
gram shown for low pressure, except that medium or 
high pressure traps must be used. 



HOLES FOf 
AAISINA 




Unit 
No. 



Fig 2075 B 






'IXJ. SIIC Of /' 



317 
515 

686 

846 
1036 
1600 
806$ 



PIPE SIZES 




SiMjm 


Runout 




ConnftctJon 


to 


R*tuni 


to Unit 


St*am Main 


• 1^*8 


"A" 


"B" 




114* 


iVtf' 


1' 


2* 


2' 


1-^ 


2* 

2* 




» % « 


IW 


3* 
3' 


h % 




TteDu*«' 



r 



tteMcfa 



'91 » 

I 




,^i*^LJ^ .'CaPT^ir^J^ 



-:-:ai>?ri 
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DUNHAM AIR ELIMINATOR 



TYPE 220B 



The n^^nham Air Eliminator is u«ed to vent air from the 
•"•""' rij4 of gravity steam heating systems. It prevents 

.1 ' li Jii escraping. It it always open to atmosphere except 
winrn pfc«fture on the hf*iler causes water to close mechanism. 



TYPICAL INSTALLATION 




HmBhmIm 



MMhoriol 



FIf 937C 
lor Tym 390B on iiytatUt 



bmlcr wiih l«oor mort supply 



PARTS 

When partt tr« required for Air Eliminaton. we rwrnm- 
mtiKJ that mectMfUMn complete be furnished. These are at- 
•embled and tested at a unit at the factory before <;hi[>ment 
This method wilt a«ure pcxiper functioninR of the eliminator 
after repain are idmpUted when ordering mechanism. 
Kive complete type numU : i on the Lluninator. 



1. Body 
a Com 
3.SMI 
4. VaJn 

6. PJum% Ann HcmI 
a. float Arm 

7. Vilvc Link 
8.FkMi 

9. Fulcram Pin 
10 FW«i Amiliwrf Pin 
11. Valve Pm 

U. Cover CaOet 




Fi«.3134 



VENT. dUNMAM 
AIR CHECK 




■?, 



tTSSA-ScctiomlVww 
ypt 22UBAU EluiUMtsr 



DIMENSIONS 




Fi|. im2 A 




The Typt 3I0B Air Eliininaior includM iha 

to bt pfaKxri in rhc H' wm upumi. 

Specify CatakiK numhvr or Typr numfvr an t*<lrr 



Air Qvcfc Type ZZ2 



DUNHAM AIR CHECK TYPE 222 

The Dunham Air Check ia applied lo the Type 220 H 
Dunham Air KUminator. It reteana air at the tlitzhteat 
pressure but prevents re-«ntrance into the system. It tsalao 
used to vent the Accumulator Tank on Differential and 
Vacoum Return Line H<ting systems 



PipeThre«l H" 

C*tNo ACW 

Vaad 

PARTS 

14 Body 
1& Cam 

I ft [)mc 




Pte^fliiB 



AkChKh 



I 



i 
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DUNHAM HEATING EQUIPMENT 



THE DUNHAM 



DunHfltn 

HEATING WCAWS 

;0al5it heating 



LIFT FITTING 



TYPE 780 



It is of course best practice to design a vacuum return line 
heating system without lifts or pick-ups, but sometimes the 
titter IS confronted with a job where the returns cannot be 
brought to the vacuum pump in any other way. This scien- 
tifically designed Dunham tilting will, in such cases. eUminate 
guess work as to design and operation. 

These tittings however must never be 
used on a DitTerential Vacuum Heating 
em- They must not be used on a 
vacuum return line system where steam 
pressure will not be maintained con- 
tinuously on the heating mains through- 
out the entire heating season. They 
therefore must not be used on the end of 
steam mams, or where the main rises and 
drips on the ordinary low pressure 
vacuum return line system because on 
these installations the system is allowed 
to cool down completely during mild days 
and water hammer might develop, when 
the system is tired up, before sufficient 
differential in pressure has been created 
to IWt the water out of the steam main. 

In most cases b>" giving careful study to 
piping, the system can be designed to 
eliminate lift fittings. 

Avoid lift connections in return main, 
except right at the vacuum pump. If 
needed at this point, arrange so that all 
returns pass through the lift connection. 

If it becomes necessary to use lift con- 
nections in overcoming obstacles the 
Dunham Lift Fitting will simplify the con- 
nection and eliminate errors often made pj^ 955^^ 
in assembling such connections from ivip connection 
standard pipe and fittings, uamit TiKrm<j«!atic 

Trap to drain small 
tieam main with 
drip poini below 
return. Vacuum 

return line sysicma 
only. 

XJ iJTi Puup 



Not T(j£tc(B3 4^ 
Tf*it Comhgcti^nI'* 




D 




l4 




Uamc B 6 C 

Full 5i2t 0* 



L^'CoNwecf^M 



Two %tt> 



Pic- 9SSA 
Drip connection 
using Float and 
Thermostatic Trap 
(or drammtf f^team 
mai n w it n drip 
point below return. 
Applies (o vacuum 
return line aya- 
Uma only. 



^0TibC*c<co4'cr 






*r«e 





Fifl. 9S4A 



Type 780 



Size 
Inches 



V4 
1 



Cat 

No 



LFl 
LFl^ 
LFl!^ 
LF2 



Weight 

Lha 

3 

4 



Code 



Liianff 

Litrral 

Lithium 

Litit^Lint 

l.Hmii^ 



Tappings 



In- 
Jel_ 

lit 

2 



Out" |Clran 
let I out 



fMrnensionm in 
Inches 





B 




2^ 



D 




Al! connections are right hand female pipe tappings. 
Specify Catalog number or Type number and size on order 



DLff^HAw TrieawosTATic Tpap 

IfcTC Vauvc 




ETuDN Main 

4 - O" 



2" Dunham Lift FiTTir^G ^-""^^-D 




Short Nipples 
La5t Connection 
On Steam Main 



TPAIKJEP 



\ 




^PADC 



2 



End O^ 
Steam Maim 






Petupn 
Main 



m 



Last Conncction 
On Steam Ma 



Dunham 

t)TRAiNCQ 




,Gatf Valvp 



Union 

DuNMAM Lift FtTTiNa 

Dy^MAM Float Ano 
Thcomostatic Trap, 





^Tno Of 
5team Main 



j S'ScALC Pocket 



Fig. 1181 

Showinit how lift con- 
nection m vacuum re- 
turn mam tarictr than 
2'inch may be huili o( 
pipe and Atlingt. 



Fig 9S7A 
Lift Connection for the re- 
lurn n^am of vacuum re- 
turn line «ysltm located 
lower than pump inlet. 



LirTN»TOvt« • O- H 






t^t IM ^T|» 



CkaAT^Ow^ Pw«' 



L'^^ f^»t 



IL_ 



u^r 
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DUNHAM HEATING EQUIPMENT 



DunHflm 




SIZING PRESSURE REDUCING VALVES 

TYPES 340, 370, 300, 310, 301 and 311 



HeATINO WfANS 

ffetiet HEATING 



'lUv |tri(|H'r si/.** of pressure rcdutiiit valve must 
Ik- m'UtUmI lo insure pruper service. If a valve is 
loo large, il may nol be able to hold the reclueetl 
pressure on the eoolrolled main or fiMure duwn to 
the desired level. Under some conditions the 



pressures will tcmi lo build up on llie irduted side. 
Or in holding the dcsire<l reduc-ed pressure, I he 
inner \al\e may have lo work so » lose lo il8 seal 
lliat operation may be noisy and wear excessive. 




Si/Inj; Cliari for use where liie Final iVeshure is Less 

Than 58% of ihc liiiliai I'rcssurc {Absolute). 

See other side for pressures greater than 58% 



C 
i-K> 



O 



I 



485 

300^ 



< 



200 
160 

125 
100 

75 

50 

35 

25 



— 100 Si 

^ I 

70 -Q 
60 ** 

-50.^. 







in 



< 



5 



1 « 



15 
K> 

5 



5 

K> 
6- 

ao- 



25- 



87 



— 300 



— 200 



- 20 



- 2 



1 



B 



^5000 

-3000 
— 2000 



200 



— 100 



40 S 



30 £ 



w 



10 


c\. 


9 




8 


h 
o 


7 


a> 




^^ 


6 


</i 


5 


-J 
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4 


H 



-8 



KX)0 - 
a. 



-6 



— 500 



I 

_> 

u 






-5 



- 10 



50 3 

40 ^ 

30 *" 
20 I 

to 
o 

o 






I 

I 



- 4 



_*l 






5 "Z 
4 o 



'f 



- 2 



(T 



en 

c 

o 






E 
o 



NoU-: Scalr "B" r.a.U in M'- [mt Min. nf ^atiiralecl 
suam lf»*ttani i.s «iijMrlM-aU»l, imTc-as<- tin- rati- nf 
flow 1% fur i-atli lO'r- of Hm.rrlHul and m-U<I vaUr 
for tliis c<|uivttleiU rule (if flow «f huluralcd =teum. 



Fi*. I6W 



HOW TO USE THE CHAItT 

Kirsl tirlrrminc ifir ralioof llir rciluccil |prr«j*iire (al»w»liile) 
h. iIn* M.r.i^lv .tr iniiidt prr^mirc If die rali.. is If^ Uian .08, u«-. 
tliiH cliarl. Vr.im llir r»'>inl .m "A' which wrro«|M.nd8 to t he 
initial Rtrani ,.ns^<irc (ahM.Iutr) -Iraw a straight line lo Ihe 
noinl on "H" whi.-h rorresiMMiilH In ihr i|uanhl> of •'liain 
L..ire,l per minutr. VUr |H>int wh^T.' ihr ronl.nnalmn »f 
\hL line intersect* "C" in.luatrK the ^.Zi- of pr.-ss..re rr.hi. .!.« 
valve required. 
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DUNHAM HEATING EQUIPMENT 



DunHflin, 



H E A TING UCAMS 
0eC^ HEA7IHC 



-i 





SIZING PRESSURE REDUCING VALVES 

TYPES 340, 370, 300, 310, 301 and 311 



If ii |irrssun* n-fhicinfT valve which is too ftinall 
for iIh" wr\irr is w'lMlrd. I In- sirarii fl«>w ihroupli il 
will Im' iiisiinicicii' lo niahli- ihr rnliireii prehsure to 
Im* us htf£h ax tteKir4*il. The arcoiiipaiiyiiig charts are 
|irii\l<l<'(l to a!il in selercing the proper size of valve. 



Al limes the supply p!]>e may nerpKsarily l»e larj;er 
than the valve. The siippiy pipe lo the vaKr 
should he one whirh will carry ihe proper u«*ij;hl 
of rtleam >\ith vehM-ities in il frfun MHM) ii> J{O0<l 
ft. per minute. 



Sizinfi Chart for iiso where the Final Pressure is Greater 

Than 58% of tlir Initial (V-ssurc (Absofute). 

See other side for pressures less than 58^r 
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DUNHAM STEAM HEATING EQUIPMENT 




DUNHAM 
PRESSURE REDUCING VALVES 



These valves are made in double-seated and single- 
seated designs for initial steam or air pressures up to a 
maximum of 250 pounds and delivery pressures from 125 
pounds down to atmosphere. They are available in 
straightway or expanded outlet types and in* standard or 
extra heavy patterns. The body, diaphragm casing and 
yoke are of a close-grained iron and steel mixture. Inner 
valves and seats are of Dunhamite Metal, an alloy specially 
resistant to eroeive and cutting action. Valves are ground 
in and tested tight under the pressure and temperature 



conditions for which they are individually ordered. The 
diaphragm is of para rubber reinforced by laminated 
woven fabric. Standardization of construction permits 
interchange of diaphragms to meet a wide range of 
reduced pressure. The hinging of the lever arm reduces 
side thrust on the bronze valve stem. This design, together 
with the extra deep bronze gland, makes for reduced 
friction and wear and increased accuracy of control. 
Yokes may be turned at any angle to the pipe line to 
suit space limitations. 







Type 300— Double-Seated 
Straightway 



Type 310— Double-Seated 
Expanded Outlet 



Type 301— Double-Seated 
Straightway 

Spring-controlled 



Type 311~DoubIe-Seated 
Expanded Outlet 
Spring-controlled 



APPLICATIONS -DOUBLE SEATED TYPES 



Types 300 and 310 Valves, being double-seated, give 
best service where there is always a minimum 'draw' on 
the valve. They are not suitable for "dead end" service. 
They are used to control the pressure at which steam is 
supplied to a heating system fron* a central station dis- 
tributing main or from high-pressure boilers; to control the 
automatic make-up of live steam to exhaust steam heating 
systems; to regulate steam supply pressures to groups of 
fixtures such as batteries of sterilizers, or individual 
fixtures, such as cooking equipment, laundry equipment 



or other apparatus FROM WHICH THERE IS A CON- 
TINUOUS MINIMUM DEMAND. The Type 310 Valve 
has an expanded outlet permitting the use of a larger 
low-pressure main to take care of the large increase in the 
steam or air volume through the valve without a corres- 
ponding and, at times, undesirable increase ir velocity. 
Spring-controlled, double-seated valves, Types 301 and 
311, are recommended for use only where a lever-and- 
weight type is not permissible, as in marine service. 




APPLICATIONS - SINGLE SEATED TYPES 

Types 340 and 370 Valves are adapted for use on steam or 
air services which may operate intermittently creating "dead 
end" conditions. They are used to govern the supply pressures 
to cooking, warming, sterilizing, ironing, drying, evaporating, 
vulcanizing and other services in which the low-pressure demand 
may be cut off without shutting off the high-pressure supply. 
They are suitable for hot water tanks and other applications m 
which the steam-using equipment is under cyclical or other 
automatic control. They serve fixtures singly or in groups 
within their capacity Hmito. 




Type 340— SIngle-Seated 
Straightway 



Type 370— Single-Seated 
Expanded Outlet 



COMIUHT 
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DUNHAM STEAM HEATING EQUIPMENT 



ENGINEERING DATA 



« * 





I>oublr-S«kted 
Valrc Section 




Ki|E :iKj5A 




y»9 MObA 



Type 300 Valves 




Screwed Connections 
SSO Lb. Initi«l Preis. 



Cat. No. 



RDS1 H 

ROSS 

RDS2'^ 



Ship. 

Wt Lb 



Flinged Connectioni 

Standard 
125 Lb. Initi«l 



Cat. No. 



Flanged Connedioni 

Exl(« Heavy 
SSO Lb. Initiil Pieu. 



Wt Lb 



• * 



RDFl i/^ 
RDFS 

RDF2>/2 
RDF3 

RDF3>/i 

RDF4 
RDF5 
RDF6 
R0F8 



Cdt. No 



4fi0 



RDXFl % 

R0XF2 

RDXF2V4 

RDXF3 

R0XF3>A 

RDXF4 

RDXF5 

RDXF6 




• • 



Principal Dimensions (Fis- 2005A) 




Dimcnaiont In Inches 




Dimension "H " u 25j^/ for «I| jj^es. 

Type 310 Valves 



Screwed Connect! on i 
fiSO Lb Iniltel Preu. 





RDSlV«i«4 



FUnjed Connection! 

Standard 
JM Lb Initial Pfe« 



Cat. No. 



Ship 
Wt Lb 



Flanged Connectioni 

Elbe Heavy Inlet 
150 Lb. InitUlPfeM. 



a ■ 



■ • ■ p 



■ I 



RDFli^, 3 
RDF2 > 4 
RDfSiyi. 5 
ftDF3 I 6 
R0F4 I a 
R0F5 iiO 
RDF6 I t 
RDF6 ,11 



• * 



Cat. No 



"Ship. 

Wt, Lb. 



• • • 



> ■ ■ a 



* • * 



• * ■ 



RDXFl V,i 

RDXF5 

RDXF«i/i, 

R0XF3 

RDXF4 

RDXFS 

RDXF6 

RDXF6 



ti 3 


' 140 


1 4 


155 


n 5 


165 


« 6 


175 


B S 


225 


xlO 


275 


> 8 


350 


>19 


460 



Principal Dimensions Tig. 2006A) 





"H"h»5!^'fof all »,2et. 



I 



Sinlnditi 














^ORKlNi 



«.r.^5f^ 



■' %*\- '.^ 



.-' .^ -■ J '^.^ V * :--k ■ 'd^^TT^^wym:^. 






i'^.i * 



Ittl*^^™.*^ 






^» -* J 





DUNHAM STEAM HEATING EQUIPMENT 



Type 340 Val 



V€5 



Silt 
InckM 


Screwed Connection* 
S50 Lb. Initial Piesi. 


Flanged Connections 

Standard 
1S5 Lb. Initial Pres}. 


Kldnq^d Connections 

Extra Heavy 
850 Lb. Initial Press. 


Cat. No. 


Ship. 
Wi. Lb. 


Cat. No. 


Ship. 

W». Lb, 


Cat No. 


Ship. 
\fJt- Lb. 


3^s 

1 

1V4 
i>/i 

2 


RSSV4^ 

RSSJ/4 
RSSi 

RSS1 1/4 
RSS1»^ 
RSSS 

RSSS 14 


53 
S3 

80 

90 

110 

ISO 

130 


* * e 
e * ■ 

• * e 

RSFl'/4 
RSFS 

RSFSVz 


* ■ ■ 
« • • 

* • e 

* • ■ •< 

115 
130 
140 


t > « 
■ ■ • 
• > • 

RSXFIVj 

RSXF2 

RSXF2»/2 


■ • ■ 
« ■ ■ 

• V 4 

* * * 

185 
140 
150 







Princi 


pat Dimemions (Fig. 2007) 






Size 
Inches 


Dimensioni in Inches | 


A 


B 


C 

Max. 


D (See F 


ig. 2006) 


F 


Scrd. 


Std. 
FIsd. 


Hvy. 

FIgd 


Std. 
FIgd. 


Hvy. 
FIsd. 


VeS 
8 


8Vie 


• « * • 

• • ■ « 
» 4 * • 

• ■ • • 

9 


t • « * 

B • • • 
« ■ ■ ■ 

B « • B 

eV4 

8% 
95/8 


8V2 
8V2 
8V2 

a»A 

4V4 

4V4 

5V2 


1534 

15V4 
153/4 

15V4 

17V4 
17V4 

18V4 


• s « « 

• B ■ ■ 

a B • • 

• • ■ ' 

5 

6 

7 


* ■ ■ * 

B 4 * ■ 

* • • * 

6 

7>/i 


6^10 13" 

to suit 

pressure! 



Dimension "H' is 253^' for ^11 sizes- 



Type 370 Valves 



Size Inches 



iV^x 3 
8 X 4 

8»/4k5 



FUngcd Connectioni 

Standard 
1S5 Lb. Initial Press. 



Cat. No. 



Ship. Wt. Lb, 



RSF1 1/^x3 
ftSfSx4 
RSFS 1^x5 



130 
145 
155 



Flanged Connections 

Extfa Heavy Inlet 

S50 Lb. Initial Press. 



Cat. No. 



RSXFlVzxS 

RSXF2x4 

RSXF2V2«5 



Ship. Wt. Lb, 



140 
155 
165 



Principal Dimensions (Fig. 2006A) 



Siie 
Inches 


Dimensions in Inches | 


A 


B 


c 

Max. 


D 


E 


F 


Std. 
FIsd. 


Hvy. 
FIsd. 


Std. 
FIgd. 


Hvy. 
FIgd. 


1Vi«3 
2 k4 

8»^h5 


8Vi« 

8»Vi« 

9Vi6 


8Vi6 

8»Vi6 

9>4 


4V4 

4y4 

5»/4 


i7y4 

17V4 

i8y4 


5 
6 

7 


6 

6>^ 

1% 


TA 
9 

10 


6" to 13" 

to suit 
pressure! 



< > 



Dimension ■"H" Is 25H' for all sizes. 

Type 301 & 311 

Sixes, dimensions and weights of Type 301 and 311 Valves are the 
game «8 for the Type 300 and 310 Val«s respectively. 

WORKING PRESSURES AND TEMPERATURES 

St.nd.rd J.an«^ Z"2sTtLZ ^^eslfre/Urit'.vJir.-J 
screwed «°""«V l^^lh inil .1 Dressure Maximum steam temper.- 
Z::TZ^eTJF. ' Reduc^i Z,.ery pre««ures of 125 lb. and .«». 






Single-Seated 
VaUe Sectioa 




Fig. 2007 



ORDERING 

Ord^r* should aiwm Catalog 
No- Of Trp« Numbar and wixm 
and th« loilowin^ inJoriDa- 
doa: 

(a) Servic*— Stoam or Air, 

(b) lailial Pr#Mur*. 

(c) B*duc»d Prauur*. 
Vorioiu mixmrn of dia- 
phraQizu ar« orailabln 1o 
giwm the r*qiiir«d redac* 
•d pr*uur« of 125 pounds 
or Imrnm. Th« specific 
pr«««ure ftfaould be elal- 
•d becaus* •acb iixe of 
diaphragm has a limited 
pronure range. 

(d) Weigh! of Steam 

or amount of EDB to be 
e#rTed or ▼otume of Air 
to bo '{t^liverod per hour. 

(e) Amount of Superheat, il 



ConnectiOEis ore nghl-hond 
losLolo pipo thread or flcing*d 
oi listed, 

CompKniioa flongee- boHft 
and goftkets are Aot included. 

laaer valvee and seata of 
nonel metal are ovoiloble on 
*p«cial order. 



I 



Control 
«e th 



^r. 



ehoiild never be 



^..^■* 



!_ ■< 1 ->, 



T 1 




1 




DUNHAM STEAM HEATING EQUIPMENT 



PARTS LIST AND REPAIRS 




FIG. 202«B 

LEVER AND WEIGHT TYPE 

DOrBLE-SEATED VALVE 




this trip IS *> 

is to separate 

rrtiffnpW b; 
the air. and to 

prtssiR carried 

pop* 

TTie trap ismi 

flriacip)e& nth 



FIG. 2055 

LEVER AND WEIGHT TYPE 

SINGLE.SBATED VALVE 



no. 3056 

SPRING TYPE 

DOUBLE-SEATED VALVB 



Bl —Body. 

1 1 —Cap Screwt. 

B t — Di«ph. Spring. 

B 4 — L«Ter Yoke. 

R 6 —Body Cap. 

B 7 — X VaUe St«m. 

R 8 —Urge S««t Ring. 

a I —Small Seat Ring. 

B 10-Yokc Pin. 

RU— xVaWe. 

R IS— Covar GmImu. 

^ 1>— ValTe Stem Lock NuL 

R li— Blind Flange. 

R 15— Retaining p|«te. 

Bit— Lerer Yoke Bolt. 

B n~x Valve Lock Not. 

R 18— Packing. 



PARTS LIST 

R 19— StufSng Box. 

R 20— Stuffing Box Nut. 

R 21— Stuffing Box Gland, 

R 22 — Lever Pin, 

R 23— Weight Rod Head. 

R 24— Weight Rod. 

R 25— Looae Weight. 

R 2ft— Fixed Weight. 

R 27— Diaph. Bolt Nat. 

R 38— Link. 

B2»— Link Pin. 

R30-.Diaph. Caainf. 

R 31— Lock Nut. 

R ^9- Yoke. Valre Stem. 

R 42— Diaph. Caalng Cap 

R44-Di«ph. Stem. 



.A< boiler 
dentate vill rati 

nses into the boi 
levdriKs. Wha 
asnapaoionme 
aeam valve sinh 
the trat) wfaicb c 
the boiler. T^e 

autaDutiaUy do 



R45 —Lock Nut 

R 46 — Diaphragm. 

R47 —Diaph. Plata. 

R50 —Diaph. Bolt. 

R 52 —Round Slide Waighl. 

R 53 —Thumb Scrow. 

R 104— Yoke. 

R 105— Adjuil. Screw. 

R 10ft— Tension Plata. 

R 107-ValTe Stem. 

R 108— Spring. 

R10»— Diaph. Caalng. 

«R7, Rli »„d R17 .wt M. 

Ind r^ ."1 '"•^ "P •* Factory 
>ad muat be uaod intact and M 

•eparaUly far Slngle-Seat^ValT 




REPAIRS 

Extra Heavy Valves ar, satisfaetnrv , ''*'^"'''"« «" «»" of the diaphragm. "^ 

Un.p.n..„. ^ ,^„^^ pr:jSf^r2\Tj^ 71^ J-- «0 ,bs. at saturated ,tea» 
FOR DEAD END SERVICE USF nio. v c^.' *'^'"*"'« »" "«* »' »»•• diaphrapn. 
NarE:-Co„... «;r^' ^ ^l^l^^^LE SEATED TYPE OF VALVE 

▼ah^ with fi" a»^ fi .. j:__. "*pp«>« to Aaphrairm cMin^- i= iz .. 
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OPML 



i*iA 



^vi^'X? 
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?^,^'^ 



^"« i the 




.---^y. 




unHflm 



Iff rCHCN TIA (. 
«f A JlHQ 



DUNHAM HEATING EQUIPMENT 



DunHflm 



H £A TIHQ UEAH S 



DUNHAM RETURN TRAP 



Nos. 9A AND 10A 



This trap is desiRnt'd to givu positive return of condensate 
to low pressure boilers (15 pound limit) on gravity heating 
systems. Working parts are protected from dust and dirt 
yet are accessible without removing any piping. Us function 
is to separate the air and water discharged into the dry 
return piping by the Dunham Radiator Traps, to release 
the air, and to return the water to the boiler regardless of the 
pressure carried within the in boiler or system limit of 15 lb 
gauge. 

The trap is made in two sizes all similar in oiierating 
principles, with slight variations in design and construction. 



OPERATION 

As boiler pressure increases above the point at which con- 
densate will return to the bt>iler by gravity, the condensate 
rises into the body of the trap, lifting the float as the water 
level rises. When the float arm is raised sufficiently it cause? 
a snap action mechanism to close the vent valve and open the 
Steam valve simultaneously thus creating b<jiler pressure in 
the trap which causes condensate in the trap to flow back to 
the boiler. The float lowers with the water line in the trap 
automatically closing the sleam valve and oix:ning the vent 




Fir. 9;WA 

Return trap ready to fill. 
Steam valve cl»>sed, vent valve 
open. 



Fig. 934 A 

Return trap ready to diacharRe 
oondcnsatc to hoikr. Steam 
valve open, vent valve cloMd. 



No. 9A Trap has right hanrt frmjie pipe tappinn* Air RfimifMlor wi'hAir 
Check IS included with th« trap. Conneclion 11 on No. yA Irap t» piuggeo 
as required for MUindard installation. 

Trap lOA hiis hitiu hand fenrwle tappings except Connection 1 which 
i» standard Hanged It is furnished with 2' rrduc.nit '^'^^i'f ™°" "';2SS 
boIt« and gasVela Connection 11 is hushed to H' « «<IU»^ '^-iSTfS^ 
instaiUition Air Kl.miruitof is included with lh» ''"P^ ^""^ "tta- 
iM') !• availaNe on apectal order Return Trap is Uppcd tot piuge ^m 
connections. Specify Catalou Number or Type Number and ..xe on urder 



PARTS 

When parts are required for Return Traps, we recomrnend 
mechanism be furnished complete and tested as ^/^"^ « 
factory bef.>re shipment. This method will assure prope^ 
functioning <.f the trap after repairs are ^njP'^ ,^J'^" 
ordering mech .. picas.' give complete type number cast 

on side of the trap. 



Reploces File No I4H-3-I 
Dated: Jan. I, 1947 




CAPACITIES 





I ■ f 






\u 1 .iit-n 


Capacity 


Kclurn 


iioiiti 


Siiuarr Kfet 


Tr»p 


WilK't 1 [H. 


I'.ijuivjknt 


No 


and Li. 


Direct 




ol Et.i|i 

t 


Kadiaiwn 




6 


3000 




10 


3400 


9 A 


18 


3600 




24 


3800 




36 


4000 
5000 




6 




10 


5-100 


lOA 


18 


5600 




24 


5800 




3fi 


6000 



DIMENSIONS 



Connection 
II 




Aia Vent 
III 




5TCAM ^UPOLY^'^ 

IV 



ric.as3A 

For operating praaaurcs up to IS lb ftaug* 







Can File No I4H-3-I 
Date Moy I. 1949 




I 



1 



\ 



DunHflin 

M£aTiHG 




DunHflm 

HEATING WC*«i 



INSTALLATION INSTRUCTIONS 
DUNHAM RETURN TRAP 

Nos. 9 A AND 10 A 



To prepare Return T^ap for instal- 
lation, remove nuts or cap screws hold- 
ing woid blocking in place- Also all 
wires holding mechanism in place for 

'"^'Kll return min as high above 

the Boiler water line as P^^^^^^^ '^^^^' 
sistent with good grade in direction 
of flow. TKE RETOTN TRAP MUST BE SET 
LEVEL and the bottom of Trap at least 
six inches (6") above Boiler water 
line. If there is considerable head 
room between lowest return main and 
Boiler water line, then set Return 
Trap so that the levelling boss on top 
of the Trap is on a level with the 
bottom of lowest return main, where it 
drops to connect to inlet of Beturn 

Trap. ^^ . 

Install the Return Trap so it is 

accessible for inspection. Install 
discharge of Trap to Boiler free from 
unnecessary elbows. Use Swing Check 
Valves of best quality, having light 
weight brass discs. 

The air vent and steam supply con- 
nections are indicated on Return Trap. 
Install steam connection from Boiler 
as direct as possible to the Trap. Air 
vent and Air Eliminator are to be con- 
nected up as shown. Air Eliminator 
must be connected on top of LOVfEST 
iBBin return. 

This Return Trap Is for use on low 
pressure steam heating systems, oper- 
ating on pressures up to 15 lbs. gauge. 
The Return Trap is carefully tested 
before shipment. 

When corresponding with us on any 
matters regarding Return Traps, always 
refer to the number and letter, if 
any, on side of Trap. 
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F«. 30O0A 
Typical boiler connections for Dunham Return Trap 9A 



«- >«iiic CHC^< nt« 




Fig.96aU 

Typieai hoilcr connections lor Dunham Reiuin Trap lOA 



Siscof 
Trap 



Size o( Pipes 



*■ 4 •■ 



9A 
lOA 



iH' 

3* 



"B" 



Minimum Height 

Bottom at Trap lo 

Bottom o( Return Main 







18* 

ao* 



TH 



NOT 



REC 




'IV Dun*'*'" 

■yy gall?'' l»f •* 
,a.i las*- an.l I 
flanirf in llw l"** 

,>r iillicr U< , 
iliniii;:li tlif 1»^ 
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DRAIN 
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■tninrr nitlr i 




^\ 



I- :\» ! 
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DUNHAM HEATING EQUIPMENT 



DunHflm 

HEATING MC AN S 
^et&Jt HEATING 



THE DUNHAM STRAINER 

TYPE 210 

NOT RECOMMENDED FOR STEAM LINES UNLESS PROPERLY DRIPPED 



|)assaf;c 



(hroiijrfi ihe 



'flic DiiiiltaiM 'y\\w IW) Siraiiirr is siiii|»Ir in 
ili>if'ii- of lihrriii arra uiul frrr from an iiUrnial 
ualor soaL 'I'hrro is a frro 
S*ra*nrr lo (lio poinl nf rrlrasp, 

Ttlis strainer is Iniill nf tlio host soft ^ro) iron 
t'aslin*;* lira\ > and ilnral>lr, for srr\ ire u ilh (^ro>- 
surrs ii|i lo ()() [>oiiniis. VUv nnvr ami snlinniii 
liaskrt are easily reninv alilc. The haskel is of 
22 iikiKtizr lirass sliee! Iia\ ing .07*) inrh tiiaineler 
luilrs. Kl linlrs to (hr s(|uarr inch. TIk' ha^kcl has a 
rasl hasr ami lop rim. Wlirn in |>osi(i(>ii in llic 
Slrainor. lln' I<>|> rirn of tltr l)a>kri rcsiri npiiii a 
llau<;e in tlio ltiHl\ casliii^ so thai the (low is into tlir 
basket wfiit-li ratclics anil lioMs all sralc, teO(iiiiioiit 

or oilier fnrri;;n niallrr uliilr llir water passes 
ihroti^li tlir |H'rli>raliiHi?<. 





Type 210 Strainer 
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FIG. 2080 
USE OF STRAINER ON RETURN LINE 

S|i.'»ir\ Catjioj; No. aiul or Typf No. ami »\r.f »n onler. 

• • • 

Cndr fur rrniMvalilr liaskel 4HiIy: Add prefix "Ba" to 
^Irainrr nulr <jf iurrert Hzr- 



APPLICATIONS 

Tlie fuiiriioii oC llic Slraiiirr is lo prevent 
pahtsa;.M' of dirt. MaU\ « hips or other forcifin matter 
into appliaiiees in which iIh'\ '"ijll" cans*' wear or 
reduce operating eflieieney. The Type 210 Strainer 
is partif iilarly a<Ia[He(l for use ahead of vaeunm 
pumps and eontlensation pumps on healing or pni- 
cet^^ systems and also ahead (jf eentrifu^al pumps on 
.some ivpes of .ser\ ice. It can also he use<l to ad\an- 
taj:r on the s\stem side 4if (he check valve at the 
inlet connection of a Keturn Trap on gravity steam 
heatin<!: systems to prevent trash working into the 
elierk val\e and the Return Trap meclianism. 

The Strainer basket sbouhl be removed at 
fretpicnt intervals and the accumulated setliment 
removed. On beating systems this is specially 
important during the first season «>f operation when 
there is nsnallv much foreif;n matter lo be removed 
before the sjsleni becomes full\ cfhrienl. 



For Operating FVcssuro up to 'tO Pounds 
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THE DUNHAM 



ll\JU 



Y 



STRAINER 



TYPE 211 



I Ins Siram.T is .l.-siprned lo cauli <lir|. scale ami 
sr.limiMii uml peniiit tlvir remo\al from steam 
hfaliiig sxsh'tii*. Thin foreign matter, which in 
liitir would interfere with circulation ami might 
impair the eflirirticy of iiieciianical equipmenir is 
trappnl ami readiU rrim)veil. The design is simple, 
|»ro\i(les liberal flow area and prevents an internal 
water seal thus rudinlainiug a free passage to the 
p«»int of release. 

APPIKMIOHS 

The *'Y" Strainer i> installed ahead of drip traps 
to prevent passage of dirt, scale and rust into the 
Irap. Kips. 92IH and <)2.SB illiislrale this use ot 
strainers in the dripping of steam mains. 
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Fig. 925B 

Mfihod of drii>pinj{ t-nd of 
su-ani mum 



FiK. 92-lB 

Method ol dripping rise Jn 

steam main 



Strainers are used ahead of float .md 
Ihrnnijslalic traps ;ts applied to process apparatus 
to unit healers and lo hiast radiators. 
The\ are also used ahead of medium and high 
pressure traps and pressure regulators f(»r steatn. 
water or iias*. 
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Ty|ir 21 1 StmiiuT unW i^iv\r 



CONSTRUCTION 

This strainer is huilt of tlie hest soft prey iron 
castinfr. heavy and durahle. with easilv removable 
cover and sieve. The sie\e is of 22-f;aupe brass sheet 
havinp .OT*)-lncli diameter holes. 81 holes to the 
square inch. The sieve is inserted from the bottom 
and held in position i)v recesses in the body casting 
and pUig. All sizes have rifrht hand female pipe 
tappinjis. 



CARE 

The strainer *ieve should be remo\e<l frequently 
to extract accumulated sediment. This is particular] v 
important during the first heating sea.son wlien there 
is usually much forripn matter to he removed before 
the svi^tem hectuiu-s thoroiifdd\ clean. 



Type 211 Strainer Data 

For Operating Pressures up to 125 Pounds 



SiM 


Catalof; 

No. 


Net 

WciKht 

Lb 


Code 


Dimerwjoni 
in Inchn 


Inches 


A C 

2 ,K'., 


„ I Overall 
" Width 


1 

3 


SSI 

SSI'i 
SS2 


:* . 
2H 

16H 


Laudiibk 

Lauich 

Laundrcn 

Laurel 

I^iurtMlr 

L:ivaiory 


■■»m 2H 

■■-. -i\ 



SppTif^ Caliiliip NnmlHTorTypcNnmlHTamlSizrfHi onlrr. 

tt Imti- Ijr^iT Hitiitif"! iilniinrrH from 2' >* lo (i* in ttizc 
arr ri'<iiiir**il Uw iim' aln^inl <if vdnium |Mim|>H or Iniili^r return 
tra|M atni |Mini|>^. DumImiii r>|x* 2lU *^lriiinrni art- rrt^uni* 
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DUNHAM HEATING EQUIPMENT 





C A DUNHAM CO. LIMITED, HEAD OFFICE AND PLANT 
1523 DAVENPORT ROAD. TORONTO 4, ONTARIO 



The C A. Dunham Co. Limited i^ enjrage.) 

with the problem of making -^^^^ '^Y^fj^ 
managed and economical servant m the heating 
of every conceivable type of building. The accu- 
mulated experience of the entire J^^-^h^"!^^'"^^":; 
zation is put at your disposal through its Sale. 
Offices for engineering counsel in corr^t .^le U^^^ 
of heating equipment located at ralgar> . Hah^^^ 
Montreal, Ottawa. Quebec. Sherbrooke. 1 oronto. 
Vancouver and Winnipeg. 

This Company onicially began business m im 
the Head Office an<i the hrst .ec;t.on of the^'ant 
were built in 1012. It had ,ts on^" m one produU 
the Dunham Fluid Thermostacic lUd a o, 1 rap^ 

The plant has gradually ^een e^^^f^^J '^^ Cm 
the manufacture of a complete Ime 
heating equipment and heatmg systems. 

THE DUNHAM DIFFERENTIAL SYSTEM 

The Dunham Oifferent.al V^^^^^ 
System is a simple ^-X^Sr^res to balance 
at variable pressures -"^J-^^^^^^^ changmg 
the heat loss from a bu.unng 



weather conditions. The rale of steam >upplu'<l 
to the - ^m is controlled to i)ermit the heut 
output to balance the demand. The Dunham 
Comi>any manufactures all of the appliances re- 
quired to co-oniinaie the control, circulaiion, 
distribution and heal supplv inrlu.ling Control 
Devices Thermostatic Traps. Float and Thermo- 
static Drip .Iraps. Bellows Packless Valves with 
Regulating Plato and Vacuum and Hoder Feed 
Pumps with DilTerential ronirollers. 

THE DUNHAM VACUUM RETURN SYSTEM 

The Dunham Vacuum KL-turn Line Heating 
System is a two-pipe system employing atmos- 
pheric pres.**ure or higher in the steam supply 
piping and radiation and a partial vacuum in 
the return piping to en.sure poaiiive c.rcui. n. 
It i* used for .: in ^^''"^ temperature 

regulation is not a primao' consideration. The 
Dunham Company manufacti- all of the ap- 
nliances re- d including Thermostatic Trap., 
Float and Thermosutic Dnp Trap. Val v;-^ 
Regulating Plate* and Vacuum and Boiler Feed 

Pumps. 
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DUNHAM HEATING EQUIPMENT 



HUM, 

leiiiK 




THE DUNHAM GRAVITY RETURN SYSTEM 

The Dunham Return Heating System is a two- 
pipe system emplo>ing pressures above atmos- 
phere in the steam supply piping and radiation 
to ensure positive circulation and utilizing a Re- 
turn Trap or Conden.sation Pump and Receiver 
to return the condensate to the Boiler. It is 
use<l for small installations in which temperature 
regulation is not a primary consideration. The 
Dunham Company manufactures all of the ap- 
pliances required including Thermostatic Traps, 
f'loat and Thermostatic Traps, Valves with Regu- 
lating Plates, Condensation Pumps and Receivers' 
and Boiler Return Traps. 

DUNHAM STANDARD PRODUCTS 

STAN'DAUD HEATING APPLIANCES for 
Vacuum Return Line and Cravity Steam Heat- 
ing Systems, Pressure Reducing Valves Lever 
and Weight Tyr^*. for both healing systems and 
industrial applications. 

PUMI^, low pressure, electric motor driven for 
both Gravity Return and Vacuum lieturn Line 
Heating Systems. 

STRAINERS for use with Float and Thermostatic 
Drip Traps. 

TRAPS, Thermostatic Traps for Radiators. Float 
and Thermostatic Traps for low-pressure heat- 
ing systems; Thermostatic Traps for medium- 
pressure service and Inverted Bucket Traps for 

high-pressure service. 

UNIT HEATERS for -pace heating, low and 
high pressure with either horizontal or vertical 
air flow. 

CONVECTOR RADIATORS for floor or wall 
mounting with easily removable fronts for ex- 
poBed or partially recessed installations or metal 
front Convectors for completely recessed 
installation. 

GUARANTEE 

We warrant apparatus manufactured by us to 
be free from defects in material and workmanship 



under normal use and service; our obligation under 
this Warranty being limited to making good at 
our factory any part or parts thereof which shall 
within one vear after delivery of such apparatus 
to the original purchaser, be returned to us with 
transportation charges prepaid, and which our 
examination shall disclose to our satisfaction to 
have been defective. This W^arranty is expressly 
in lieu of all other Warranties expressed or im- 
plied and of all other obligations or liabilities on 
our part — and we neither assume or authorize 
any other person to assume for us any other 
liability in connection with the sale of our appa- 
ratus. This Warranty does not cover any labour 
charges for replacement of parts, adjustments, 
repairs or any other work done. This Warranty 
shall not apply to an> apparatus which shall have 
been repaired or altered outside of our factory 
in any way, so, as in our judgment, to aflfect its 
serviceability now which has been subject to negli- 
gence, misuse or pressure in excess of stated limits. 

NOTE: Dunham Heating Systems and products 
are being constantly improved. In order that the 
benefit of these improvements may be made avail- 
able to the public without delay, this Company 
reserves the right to change details of design at 
any time without notice. 

RETURN OF MATERIAL 

Shipping instructions must be obtained from 
the Head Office before returning any material 
for creriit. All shipments must be prepaid. 
A memorandum of the materials returned with 
the name of the job from which they came, should 
be enclosed with shipment. Shipper's name and 
address should be marked on each box to facilitate 
identification on arrival at our plant. 

All material returned is subject to a minimum 
handling charge of 10'-; and if used or damaged, 
a<idiiional charge will be determined by condition 
of material when received and inspected at the 
factory. 






A LABOR.SAVJMG ^, ,o CALCULATE 

^K CHECK RADIATION 






THK fulluwiiiif means f/^ rU#. 

ote-kalj to lwo.UnrJs of £tJ '/''"^'' ''"<i sav,s fr7m 

tiona on ordinary tvneg of h., ill ""^'y ^egmrcd for (alr.J 

i" <"welling.. apa^u.Ss office tmJ :r'"r"'^^"" »"'^^» ^- ou d 
on the recom.nended Btu Tnetho J n 'h" V'"*".*"^"- '^ « b^Jd 
exposed walls and of w.ndows are convj'rr^'' /^* ^fi-^ensionrof 
t.on w.thout calculation uf wall Irea 07! ' ^ ''"*^'i^ '"«° "fia- 
an.ou„ts given in the tables are hLZ\!J ''"^- ^^e radiation 
.ns.de and 0" F. out.,de. usmg he fonow.nr''"^"*"^'^ °' '^^ ^ 
tran.nuss.on ,>er degree differeSce of Umwrftu^'*'''".*^ "' »"« 

^or Windows and Glass ""iperaturc per hour; 

For Walls .1.00 Btu 

Por One S, F.. Kc.uivalent Dir^n..U,u<^-'^ SEu 

A sample calcuJatioji rev**al« t%%M -' i ■■ 
t> P.C.I roon.s. one a corn" in Z'oT'rf ''' "'^'^^l- ^-o 
suit- only, are shown in F.^, |628 Wher^' '"i^P***^ "" »« 
a room are exposed, the n.ethod i« ..^.d/^n'r'^'""/?" '"^^ ^ 
fxposetl on two sides. The data shUtV^A ' ""'* '''f ^ "*»"' 

able form of working sheet Radi^inm T '" ""KK^^'d a. a wit- 

and below windows maTtie^coZ/'^'u"'*^':''' ''*' *•»" *''*"^' 
Above and IJelow WmdLs ■' T?i .^ '" '^^ "^'""'" "»'"'■ Wall 
a separate caUulatim, matead of an ^n^'"*^' "'"^' ^L'"^^" »« '"»''< 

..air or onc.th.rd of the ::st ^1 :';nr:r;oTbri:.^ri-,^r„^^ 



FOR WINDOWS 



Rjdiation for Room 101 
TABLE I 



Follow vertical column under "Width ol ria^- a . ^ 

Room 101 ;. Note that Tii 2^ r«f '"'i'^''' "f *'"''''»■ '" 

FOR WALLS TABLE II 

J It. or 2J' 2 ft. The ceilinK hciRht is 9 feet. 

Follow vertical column 'lleiRht of feilint- or VVulth of Room" 

headtd 24 I Ku.m.nK (tx-t of exposed wall".. .Vote that »t6J 
s(). ft. of radiation are re<iii.red. This is recrded on working 
sheet m column For Total Wall" under ■Radiat.on." ^ 

While the above method is accurate for pr.ictical pnrnr-,^ j| 
may be desired to make a separate calculation of r«d: l re- 
'lujred to coniiwnsate for ^alls above and below windo*^ In 
he Koom 101 the area above and below the (*o wmdou, «<,uld 
'>e X 4^:;. The amount of radiation wouUI \tc indicated at 
the intersection of the 9' Height and 6' Width rolumns as .SOI 
5'|. It.. du'i(|e<l by 2. or 2.0.S si\. ft., which u.,uM 1,- r.:c-.rdcd 
under tor V\'aM Above and Hel.m \\ind,.«s- ..nd ...llt-d to the 
radiation rci|iitred for 21 feet of e\iv.sod .* ill 1 20 rs ^. r- 
Kiving a total radiation for walls of I.idi si|. ft. by this rh 
Net radiation for Windows and Walls: 
14 44 + 23.63 »(|. ft. = 38 07 8.).rt. 

f\»SU 

rc» 

I. 

for a aesig.. .,„,.o wi.«. .j.a.i n 
ance for exposure to be added. 

Multiplying the net radiation by the factor ..*0 for Northwett 
ex[>o9ure as listed gives ll.42sf|. ft. of radiation, which ii recoriM 
in the column "Added for Exposure." 

The "Total Radiation Required" for Room 101 is thus .W 07 
+ It, 42 or 4V.49s(|. ft. 

Similarly, Room 102 is found to re*|uire 2H 96 xj ft. at 

radiation. 



\luh I ^"owtnce for E«poiurt 

-llo.an'rfor":!.p.^:'Jrr '> ^ ''"'^^-^ ^-^-r. to obtain 



•N'orth 

Northeast 
Rast 

SouthcMt 
South 

Southwest 

Uett 

Northwest 




7.5% 


125% 
25 'I 



35 factor 
.25 
.15 

.or 

.00 

.12 






II 
«• 

t« 



"'^'^^ '^':^>:^:.' :>!:^..^ ,'lZT, z'' ^-'^ ••"•-'« •>' 

conditions. "*■ "" "''*''< '«'" foiiform with local 

Correction facton 

of .h;r.p"fe'ca?cLutt' A^f^inL"';:,"";;'^ '" '*- -«»••'•■«'- 

construction, leakv coSrJc ^.^ ,1' °*'?'''" *yP« «* hu.M.nB 
ture. are at folio*. '"^ "*^' **"'«" >>•« trnu^ra 

for OtW frp., •/Su.Wm, Con.t.„cl,o« 

in Talle (I by thrrafKr^ ,hj't'''''^^'"« '*'* ^•'•^''*"'"" "'.tame,! 

.' the coefficient of h«t tr^SS^^M^^i'^VV^N " ^*^ ''''"■ 
a building II 29 ,| „ nr. w" , *T *•" ^^"n^rucl.on at 

in Table ll by || ^ byT??^ *° "'"'"*''> "^' '-^-'-" «-«" 
for I««tir ConirructtOfl 

..:fo^?7f"crr:[:!r.r;ir^;:r.r 'y-: ■•■■ 

r.on obtained from Table. l^"M7nLV^r^J. "'"»"' *V '"*'•■ 
of the following factor, i",;,^^!' '"*' "**-'""' »'> *' rt 

Loom Construction i at ■ . * 

C«»«.. or Krench VV.ndow. .r d«« " "^ * '^ 

Opming outside j qj 

Factory Hldp., large arrKMinfn of slju. 

with steel w.n.lo* frarnw " IIJ or I 20 

Corr.d.«,ndv«.buIe. I.ii;;,.^ 
fw Otif, Oewffft Asm reiii^«r«(w^ 

.Add the amounts obtained Ironi TaUta I ind II < n*t r.A . 
and then correti for t- „. .t.tiZTm k '','"•* '^««'«»»'>n 

proper factor fronwhc .'^^ !*'^'^''"'' ^^ nmll.plvmg by the 



Outaiffe 

-20 
—10 

+ 5 
+ 10 
+ 20 

-rJO 



Insirlc 
Temp. 

70* 

70 

70 

70 
70 
70 
70 



•-itiii. 
Ditf 
lOO" 
00 



65 

60 

50 
40 



M..f'...ipr 
1 ... .,., 

1 43 
I 29 
I 14 
93 
.86 
.72 
.57 



For CoW Cailint, floofi »f Attitttni Room 

IN..- '**•,*■''''■''-'•*■'*" "P««i»d »all. using (he ratio of 

'ure diflerence ,.. . nrrp^t f.>r rhe tr„.,^ra.orJ o^-' " 

;-^-;^^^^ ratio nf c ., ..a..n...««, u. con...... ,. 
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DUNHAM STEAM HEATING EQUIPMENT 



TABLE I 

Squ«r« Fe«( of EquJvalcni Direcl R4di«lion tor HmI Lots Through Two-P*nt Windowi Including S«ih 

R&om Temp., 70°F. Outijd* Temp., O^F. 



Width 


Width 

of 

OprninK 


Hrisht 1 1 1 
Glau 16"! 1S"|20" 22" 


24" 


26" 1 28" 


30" 32" 34" 


36" 


38" 


40" 


42" 


44" 


of 
Glus 


HEIGHT OF WINDOW OPENING IN FEET AND INCHES 




Heighi of 
Opening 


3'- 
2" 

2 32 

2 54 
2.76 

3 02 
3 24 
3.46 

3 W 

3 Q4 
4.16 

4 3S 
4.64 

4 86 

5 OH 
5 2** 
5 S6 


y- 

6" 

2 54 

2 80 

3 06 

3 33 
i 59 

3 65 

4 07 
4 33 
4 59 

4 86 

5 12 
5 38 

5 60 

5 86 

6 13 


10" 

2 SO 

3 06 
3,37 

3 63 

3 89 

4 20 

4.46 
4.77 

5 03 

5 29 
5.60 
5,86 

6 17 

6 43 

6 AO 


4'" 

2" 


4'- 
6" 


4' 

10" 

3 54 
3,89 

4 24 

4 59 

4 04 

5 29 

S 64 

5 99 

6 34 

6 69 

7 04 
7 39 

7 74 
8.09 

8 44 


3'- 
2" 


5'^ 
6" 

4 03 
4.42 

4 81 

5 21 

5 60 

6 04 

6 43 

6 ftt 

7 22 


5'- 
10" 


6'- 

2" 


6'- 

6" 


6'- 

10" 


7'. 
2" 


7'- 
6" 


7'- 
10" 


16" 
18" 
20" 


1'— g" 
1— 10" 
2'— 0" 


•CO 

Kg 


3 06 
J, 33 
3 63 

3 94 

4 24 

4 59 

4 M 
5.16 
5.47 

5 78 

6 08 
6.39 


3.28 
3,63 

3 94 

4 24 

4 59 
4 94 


3.76 
4 16 
4 51 

4 90 

5 29 
5 64 


4 24 

4 68 

5 li 


4 51 

4 94 

5 38 


4 73 

5 21 
5,69 


4 99 

5 47 
5.99 


5 21 

5 73 

6 26 


5 47 

5 99 

6 56 

7 09 
7 66 
« 25 


5,69 
6 26 
6 83 




2'— 2" 
2'— 4" 
2'— 6" 




22 

24" 

26" 


S.51 

5 95 
6,39 

6 83 

7 22 
7.66 


5 86 

6 30 
6.74 


6 17 
6 65 
7,13 

7.57 
8 05 
8.53 


6 48 

6.96 
7,48 


6 78 

7 31 
7.&3 


7 48 

8 01 
8 58 


2«" 
30" 
32" 


2'— 8" 
2'— 10" 
J'— 0" 


5 25 
5,60 
5.91 


6,04 
6.39 

6 78 

7 18 
7 53 

7 92 

8 U 

8 66 

9 06 


7,22 
7 66 
8.09 


7 96 

8 49 
8.97 


8,36 

8 88 

9 41 


8 75 

9 28 
9 84 


9.14 

9 71 

10 28 


34" 
36" 
J«" 


r—2" 

3'— 4" 

S'— 6" 


6 26 
6 56 

6 91 

7 22 
7 57 
7 88 


7 61 

8 01 

8 44 

a 84 

9 23 
9 61 


8 09 
8 SS 
8.93 


8 53 

9 01 
9,45 


9 01 
9 49 
9,98 


9 45 

9,98 
10. 50 


9 93 

10 46 
10.98 

11 51 

12 03 

11 CI 


10 41 
10 94 
11.46 


10 8.'! 
tl 42 

11 99 


40" 
42" 
44" 


3'— 8" 
3'^ 10" 
4'— 0" 1 


6.M 
7 00 
7 31 


9 36 

9 80 

IC 24 


9 89 
10 33 
10 81 


10 41 10 98 
10 89 11 46 


12 05 

12 60 
1 » 11 


12 56 

M 13 


© D. I 


1. Ct'osthwa 


Jt. Jr. 
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Rules For Using Tables 

1. D^lA-rtnjn^ window dinmuloM or 
mMonry op^nlns for each window 
from plftna and ftrlecc the rvguiffd 
r^ -n from Tsble I. If thvrc 

8*- .""4'*'* ****^" '" ***<• room. 
hanOle the §mme o for windo 




2. Bfrftnire tfa^ lineal feet of npowd 
w*ll pluK •on-hMlf of the mm ol 
the widUu of all wfndowi from thm 
plant and obUin thr radiation r«- 
(j«ir«| for the fiTrn c*>iJina helalrt 
rrum Tabitr II. 

•Thu allowaacv for windows is ao- 
pnufimtt^ but U suffWuntly accu- 
rau and oo tha safe ald«. If 
rri^aUr accuracy U draired, d4^ 
irrminc the width wh ch giv^ 
propj-r vaiuv and add that fraction 
of ih*" nurn of ih*^ widtlu of all 
windows- Thm, this value mar bv 
1/4. 1/8, rtc. ' ^ 

3. Add tlio amounU of radiation ob- 
UIiimJ for windowf and walU to- 
Wrth^r Ui jTJvr ihe NM Radiation" 
■nd correct thii for cscposurea and 
othrr allowaneca. 



TABLE II 

Squara Fae! of Equivalent Diract R.dialion for Htat Lo» Through Wail Ar« of Variou. Dinianiiona 

Room Temp., 70T Outside Temp., CF, 



Heifchi of Ceilina or 

Width of Room 

in Feet 



6 24 

6.56 
6 89 



6 13 
6 56 
6.89 



RUNXING FEET OF EXPOSED WALL WITHOLT REGARD TO WINEX>W OPENINGS 



8 



8.21 
8 53 
8 86 
9.19 



9 41 

9 85 

10 39 



10 



8 75 

9 30 
9 85 



10 39 

10 94 

11 49 



It 



9 63 
10 2ft 
10 83 



to 83 
11 38 
II 82 



25 



21 88 
23 30 
24.62 



26 



22 76 

24 IS 

25 60 



26 04 

27 35 

28 77 



30 OO 
31.51 
32.82 



27 02 

28 44 

29 87 



10 94 

11 38 
11 82 

12.25 



27 



23 63 

25 16 

26 58 



28 12 

29 54 
31 07 



12 36 

12 80 

13 35 
13.78 



12 03 

12 58 

13 13 



28 



24 St 

26 04 
27,57 



.14 24 
35 56 

3ft 98 
38 29 



1^ D- N. Crosthwalt. 



31 29 

32 71 
34.13 

35 56 

36 98 
^» 40 
39 82 



32 49 

34 02 

35 45 

36 98 
i» 40 
39 93 
41 35, 



29 10 

30 63 
32 16 



13 68 
14,22 

14 77 

15 32 



11 49 
12,03 

12 69 



12 



12 47 

13 13 
13.78 



13 



13 24 

13 89 

14 44 



29 



25.38 

27 02 

28 55 



33 70 

35 23 

36 76 



30 19 

31 73 
33.37 



15 10 

15 64 

16 30 
16 85 



14 44 

15 10 
IS 75 



30 



26 26 

27 90 
29 54 



38 29 
30 82 

41 35 

42 88 



16 41 

17 07 

17 72 

18 38 



13 57 

14 22 
14,99 



14 



12.25 
13 02 
13,76 



15,64 

16 41 

17 07 



14.55 

15 32 

16 08 



15 



13 13 
14.00 

14.77 



16 



18 OS 
18 93 
19.69 



31 



32 27 
3S 91 
35 66 



32 



33 



28 01 

29 76 
31.51 

33 26 

35 01 

36 76 



28 88 
30 74 
32.49 



20 57 
21.33 
22 21 
22,97 



34 



16 63 
17.50 
18.38 



17 



34 88 

15 86 

16 74 



IS 



19 



15 75 

16 74 

17 72 



19 25 

20 13 

21 00 



21 88 
22,76 
23 63 
24.51 



17 72 

18 60 

19 58 



20 46 

21 44 

22 32 



34 35 

36 10 

37 96 



29 76 
31 62 
33 48 



^ >0! 37 31 38 51 
37 74 39 06 40 26 
39 38 40 70 42 01 



4t 03 

42 67 

44 31 

45 95 



42 45 
44 09 

45.84 
47 48 



43 76 
45 51 
47 26 
49 01 



39 71 
41 57 
t3 ^2 



45 18 

46 9J 
48 79 
50 54: 



35 34 

37 20 
39,06 

40 92 
42 78 
44 64 



35 



23.30 

24 18 

25 Ifi 

26 04 



16 63 

17 72 

18,71 



22 



18 60 19 
19,69 20 



19 25 

20 46 



23 



21 

22.97 24 07 
24.ia| 25 27 



21 66| 22 65 



24 



72 8^ 23,96 

" 25,16 

26 47 



2407 . ,, ,6 47 

25 161 26 47 27 68 

26 27I 27 57 28 6S\ 



36 



30 63 
32 60 
34 46 



36 43 

.»8 29 

40 26 



31 51 
3^ 48 
35 45 



24 62 

25 60 

26 58 
27.57 



37 

32 38 
34 46 
36 43 



35J 28 77! 30 09 

27 02 28 44J 29 87 31 29 

28 12| 29 54j 31 07. 32 49 

29 lOi 30 63 32.16. ^ 70 



38 



33 26 
35 34 
37 41 



39 



1 i 



40 



! > *^ 



41 



35 88 

38 17 
40 37 



27 68 
28,90 
30 19 



31 51 
32.71 
34 02 
35,23 



24.94 
26.26 
27.57 



28 88 
30 19 
31.51 



42 



46 50 
48 35 
50 21 
52 07 



42 12 

44 09 

45 95 



37 41 38 51 J . 
39 38 40 48| 41,57 
41-J5 42.561 43 65 



43 32 
45 29 
47 26 



49 23 

51 20 

53 17 

55 141 56 67 



44 53 

46 60 
48 57 

50 65 

52 62 
54 70 



-HJ 


:■ ; 


, *^ 


ft 7 


l« 


85 


46 


9,^ 


49 


12 


51 


20 



41 S7l 43 « 



36 76 
39 06 
41 SS 



32 82 
34 U 
35.45 

36 76 



43 



4J 7t, 
4S.9S 



44 85 

47.15 



49 34 

51 «J 
S3. 82 



4,1 65 
4S 95 
48.25 



37.65 

40 04 

42.34 



SO 54 
52 84 
SS.I4 



56 12 
58 31 
M 61 
02 M 



S7 44 

59 7i 

62 03 
64 3i 



44 74 

47 04 
49 45 



51.75 
54 IS 
50 45 



58 06 
61.13 
63 56 

65 M 



SUGGESTED WORKING SHEET 



lot 

1C2 



Office 
Office 
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12x14^ 
I2«134 



if 
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N.W 

N. 



< 
8 
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RADIATION 



ISM 
1458 



2J4 

114 



3 c 

III 



o 

1 









t V c^ 

Oca 



23 6J 
II 82 



14 44 
9 63 



38 
21 



07 
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? 
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i S 

C a e 
Z 

uJSu 


WW" (, 
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11 42 
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7 SI 


28 96 
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INSTRUCTIONS FOR CLEANING 

HEATING BOILERS 



In the majority of cases, where a boiler primes or 
the water line fluctuates violently when steaming, 
this trouble is due to grease or a film of oil on the 
water surface and on the walls of water and steam 
space in boiler. 

We would impress upon eveo' heating contractor 
the tremendous importance of thoroughly cleaning 

out each installation and boiler 
before the job is left as finished. 
An ordinary blow down of the 
boiler is good. It should be 

CUar wat hoiu ^*^"^ before the men have left 
without rotMimt itrti the job, but the job should also 




be followed up a couple of weeks after it has been 
placed in operation, and the boiler then should be 
given a most thorough cleaning out. 

The following method is especially successful 
and is recommended by leading boiler manu- 
facturers. Follow it carefully 
and thoroughly, and you will 
leave behind a satisfactory in- 
stallation that will be a credit 
to you. A dirty boiler, no 
matter how well installed, will 
cause trouble sooner or later 
and become an expense. 




Oil OH 

surface of boiling 
waler causes priming 



METHOD OF BLOWING OFF A BOILER: 



FIRST: — Close all radiator inlet valves through- 
out the job, and if a sensitive gauge is installed, 
shut the cock in the connection. Blow down the 
boiler through bottom blow-off or drain connection 
under a pressure not exceeding five pounds. 

SECOND: — Prepare for a prolonged surface 
blow-off, and conduct it as follows: Remove the 
safety valve and connect a temporary blow-off 
pipe pr'ovided with a control valve to the safety 
valve tapping, extending it outside the building 
or to some suitable drain. Shut off all radiator 
valves or valves in main. Fill boiler with water to 
top of gauge glass. Build a very hot fire and 
blow steam and water out through the safety 
valve tapping and pipe; raise and keep pressure 
up to five pounds, fire hard; supply cold water 
constantly in at bottom of boiler, maintaining 
water line at top of gauge glass; keep up contmu- 
ously and without interruption for six or eight 



hours; during the last two hours of the period fill 
boiler full of water, allowing the hot water to flow 
from it under the said pressure through and out of 
the top blow-off pipe. If boiler is provided with a 
surface blow-off tapping, use this in preference ta 
safety valve tapping. 

THIRD: — Close the water feed valve, bring the 
pressure up to five pounds, open blow-off at 
bottom of boiler; draw the fire quickly and 
entirely drain the boiler. Allow the boiler to cool, 
replace the safety valve, close blow-off, and fill the 
boiler slowly. One operation may be sufficient to 
thoroughly clean the system. Occasionally, how- 
ever, it is necessary to repeat the operation several 
times. The condition of the boiler and system is 
generally indicated pretty well by the condition of 
the water in the gauge glass. If this appears dirty 
or greasy, it indicates that further cleaning out is 
necessary. 



KEEP COMBUSTION CHAMBER AND FLUE SURFACES CLEAN 

See fable below, for capacity losses, for boifers, wifh soot covered surFaces. 



Thickness oF Soot 

Cleon 

1/32 pnch. - . 
1/16 inch . - - 
1/8 inch . . 
3/16 inch ^ - . 
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Loss Per Cent 

0.0 
. . . 9.5 

. . . 26.2 
. .. 45.2 
. . . 69.0 
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HOW TO FIRE A HEATING BOILER 



The following recommendations upon Methods 
of Firing are time-proved in their ability to 
provide efficient boiler operation. The Applica- 
tion of these recommendations will necessarily 
vary with existing boiler conditions and grades of 



fuel. It is necessary to determine by experience 
the particular methods which are best for your 
boiler. Strict adherence to these methods, once 
established, will maintain most economical heating 
service. 

WATCH THESE BOILER ESSENTIALS 

1. You must have ample draft. not too often. Keep the ash pit free from ashes. 

2. Be sure that your chimney and smoke pipe 3. Keep the boiler filled with water, see that all 
are tight, and are kept clean. Brush the flues of the doors of the boiler are tight and that all dampers 
your boiler well, remove all soot — once a week is are in working condition and properly adjusted 

COAL FIRING 

Use coal of uniform size. If anthracite or hard smoke and wastes fuel. 



coal is used, the stove or egg size is preferable; if 
bituminous or soft coal is used the small lump or 
the nut size is the more desirable. 

HRING BITUMINOUS COAL. The best results 
will be obtainable by observing the following 

recommendations: 

Start the fire in the usual manner and when you 
have a good bed of hve coals start the coking 
method of firing which will keep a steady even heat 
at all times. The coking method is as follows: 
Push the live or partly burned coal, from which the 
gas has been driven, to the rear of the fire pot, and 
then throw the fresh coal in at the front. 
Fire large charges. Keep the fuel bed level 

all over and as thick as the size of coal and 
draft will permit. If there are lumps in the 

coal as fired, fill the spaces in between the lumps 
with fine coal. In no case should you cover the 
live coals all over, but always leave a certain 
amount of the live coals exposed, because the 
covenng of the whole fuel bed causes too much 



Fire at regular times 



Observe the following 



each day. 

FIRING ANTHRACITE. 

recommendations : 

Keep the fuel bed thick. Do not stir the fire or 
poke it from above. Have a bright bed of coal 
over the entire grate before firing more fuel. Fire 
heavy charges at regular intervals. Before firing 
push some of the burning coal to the rear of the 
grate nearest the opening where the gases leave the 
fire pot, making the bed of live coal thicker there. 
Then fire the fresh charge so as to make the bed 
approximately the same thickness all over, and yet 
leave visible a bright spot of live coal to ignite the 
combustible gases coming off the freshly-fired fuel. 
If fire is low fire lightly and allow each firing to 
become ignited before fresh coal is thrown on 
When a sufficient bed of live coals is formed fire 
as directed in the first part of this paragraph. 

When the boiler and fire pot is small the fore- 
going methods are modified to the extent that the 
live fire should be pulled toward the fire door, and 
iki D A kii/.i..^ -r, .^ ^^^ ^^ ^^'"^ P^ac^<^ at the rear. 

IN BANKING THE FIRE FOR THF KiiriuT 

Proceed as for firing, only put in more fuel and th/fi , ^'^' 

do not shake the fire. C J t'he d^fTdl^e and Z ^.IsTtT ^^%^^*"»^^- -<i P-»^ the 

open the check damper. In the morning open the re^fuel .t ih /'^^^ '^^^^ '" 

draft damper and close the check damper. "Ihake Si!e L^^^^^^ ^^^^ ^ '^^^^ ^^^^^^ <^^ 

IF COKE IS USED 

Carry a thicker fuel bed than for coal. Also drafts .ft. « • 
set the drafU for a lesser opening Alwav^ finna ^*"^' ^"^ ^^^ '^^^ method of 

allow the coke to ignite well before closing from above^"" '''^'" ''^ "*^^ ^"^^ '"^^ ^^ 

Allow ashes to accumulate on 'the "t't e ^pit'^^!?" . k . 
Do not shake, the fire too much. Shake onlv fhl* fi i^ ! ^'' ^'^ ^^ ^'"^"^ ^^o. Keep 
until light from the fuel bed shows in the S '^'^"'^ "^ ^" ^'^"'^^^- 
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DUNHAM STEAM HEATING EQUIPMENT 




UNHAM RETURN HEATING SYSTEM 

USING RETURN TRAP OR CONDENSATION PUMP 



THE Dunham Return Heating System is a two-pipe 
steam system operatmg at pressures up to 15 pounds 
ana . utilizing a Dunham Return Trap or Dunham 
Condensation Pump to provide positive return of condensate 
to boilers. 

This system is adaptable for apartment buildings, small 
hotels and medium sized commercial or industrial buiidinKS. 
and schools and churches. It does not afford the temiJtrature 
regulation, comfort and fuel savmg advantages of DifferenUal 
Heating, but the provision for retaining self-induced vacuums 
under conditions of a declining fire prolonji the periods in 
which heat is supplied and thus tend to minimize the defects 
of "on" and "ofT" heating. 

Boilers 

The boiler or boilers should be libera! in size for the radi- 
ation, full allowance being made for the different condensing 
rates of the different classes of radiation used. The chimney 
should be liberal in size with good draft. The immediate 
piping connections from and to the boiler must be the full 
size of boiler tappings and the steam header bled by a large 
equalizing pipe to the return header to provide for complete 
boiler equalization. 
Dripping Steam Mains 

The ends of the steam mains may be dripped and freed 
from air in two distinct ways: 

The first method is illustrated in Fig. 844B This metht»d 
is recommended whenever applicable because it permits the 
return piping to be installed higher up. giving a greater head to 
the Return Trap. The air is vented into the return main and 
the water is returned direct to the boiler through the dnp 
piping. This method is not used when a reducing valve is 
placed in the steam mains. No two drips should be connected 
above the boiler water line. 

The second method requires the installation of a Dunhain 
Float and Thermostatic Trap of proper capacity at the end 
of each steam mam to drip it directly into the return mam 
as shown in Fig. 925B. The condensate as well as the au- in 
this case passes into the return main and the water is returned 
to the boiler by the Return Trap or Condensation Pump. I his 
method must always be used when a reducing valve is uscO. 



UA9r CONNCCTkON 

ON $TCAM MAIN 



CCCENTRIG 
REOkiCEfl 




cou^L^Ma 



STEAli 



MlLCfl WA 



T£(l Ll*tE '^ 







mOU RAD ATOM 



0«»P 



wATEIt LiNt *<*0 COii»*<CT 
TO «t» •CTMim 0" TO ■» 



Fitf, fU4n 
Mclhod of dripping and vcnimK end of steam n»ui 




M**-&£j» Hoo« fo« su^#0(tr»N6 



OuH*««tf FLOAT 
AMD TMf^yO- 
5TITIC TffAP 



■CTUftN MAm 
^iOtf «*0llTO»^ 



Fi(E 925B 
Method of dfippin« eoH o( il«m mMl 



Grading 

Grade steam main^ with a Tall of "^ inch in 10 feet, and 
return miins I inch in 10 feet m direction of flow. Grade all 
runouts and sprintn^ieces not less than ^ inch per foot. 
When coiditions permit, run steam and return mains together 
and graJe in same direction, using the "reverie return" 
method of layout 

The boiler should be so located that the bottom of the 
return main at its lowest point will be a sufticient distance 
above the num bnler water line to permit installation of 
Return Trap with its bottom at least 6 imbes above the boik-r 
water hne* The Nii H Kelurn Trap requires a 20 inch hciicht 
for this purpose, the No 9 Trap 24 inches and the No. 10, 11 
and 12 Traps 2fi inches. 

Where the return piping cannot be installed in accordance 
with thf- above requirements, or the btnirr cannot he bwered 
to fM-ovide for this minimum htight ot the dry return, the 
use of a Dunham Condensation Pump and Receiver becomes 
necessary. 

Equallaer Gonnectlon 

The steam and return linet are ctoh connected ts shown in 
Fig. 1204B This connection insures that the steam mam pre*- 
sure will not fall bdow the return mam pressure as might 
otherwise occur when a declining hre resulted in an induced 
vacuum in the supply piping and radiation which would 
inhibit circulation and hold water in the radiator. 
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RETURN STEAM SYSTEM PIPE SIZES 

BASED ON INITIAL PRESSURES OF I TO 2 POUNDS GAUGE 
FOR INSTALLATIONS USING RETURN TRAP OR CONDENSATION 



PUMP 



Pipe Sizing 

The pipe sizes for this system are based upon an initial 
operating pressure of 1 to 2 pounds gauge, although pressures 
up to 15 pounds may be used if desired- No smaller piping 



Steam Mains 



should be used than shown in the following tables, and care 
should be taken to ascertain the length of all runs with allow- 
ances added, in determining sizes. 



Return Mains 



i.. 


Capacities in Square Feet of Direct Cast Iron Radiation 


Pipe 


for Each Length 


Sizes 


•LENGTH IN FEET 




100 


200 


300 
470 


400 


500 


600 
330 


800 


1000 


2 


670 


570 


410 


360 


290 


250 


2H 


1.090 


930 


760 


670 


590 


530 


470 


410 


3 


1.930 


1,650 


1.340 


1.170 


1.030 


940 


820 


730 


3H 


2,810 


2,400 


1.950 


1.710 


1.510 


1.370 


1.200 


1.060 


4 


3.900 


3.340 


2.720 


2.380 


2.1001 1.900 


1.670 


1,480 


5 


7.000 


5.950 


4.850 


4,260 


3.740! 3,400 


2.980 


2.640 


6 


11.200 


9.S50 


7.780 


6.830 


6.000' 5.460 


4.780 


4.240 


8 


23.400 


20.000 


16.250 


14,250 


12.540 11.400 


10.000 


8.840 


10 


40,800 34.800 


28.400 


24.800 


2I.90U 19.900| 17.400 


15.400 



Pipe 

Sizes 
Inches 


Capacity in Square Feet of Direct Cast IrOT 


Radiatinn 


1 

400 
300 


iH 


IH 


2 


2H 


3 3'A 


4 

32.000 
20.000 


5 


Mains 
under 
400 ft- 

ong 
Mains 

over 
400 ft. 

long 


1.400 
1.000 


2,700 
1,700 


5.500 
3.400 


9.000 
5.500 


16.000 

lo.nnn 


23.00U 
14.000 


57.000 
35.000 



•Length equals distance alonjc piping from source of steam supply to 
top of farthest riser or radiator on mam plus allowances for elbows, valves 
and plus 25 feet allowance for radiator connection. 



Radiator Connections 







Steam Main Drips 








PipeSizcB 


IH 


2.700 


2 


2>i 3 
9.000 16.000 


3W 

23.000 


4 


5 


Capacity in 
Sq. Ft. . . . 


1.400 


5.500 


32.000 


57.000 




Riser Sizes 



Pipe Sizes 



•Length. 200 feet 

•Length. 4(X) feet 

•Length. 6(X) feet 

♦Length 1000 feet.... 



Steam 



H 



45 
30 
25 

20 



90 
60 
SO 
40 



IK 



IH 



190 290 

136 200 

no: 165- 

85: 130! 



570 
410 
330 
250 



2H 



930 1.650 
670' 1.170 
530! 940 
4101 730 



Return 



H 



600 1,200 
430 850 





Supply 


RETiniM 


Square 
Feet of 






Horizontal 






Horizontal 


Size 


Vertical 


Runout to 




Stub 


Runout to 


Direct 


Inlet 


Pipe to 


Riser or Spring- 


Trap 

No. 


to Trap 


Riser or 


Radiation 


Valve 


Inlet 


piece to 


and Size 


First Floor 




Inch^ 


Valve 


Main from a 


of Trap 


Rarlialor 






Inches 


First Floor Radi- 




Inches 


Inches 






"A"* 


ator. Inches "B" 






"C" 


1- 25 


H 


H 


H 


M 


H 


26- 80 


H 




1 




^ 


H 


81-100 


H 


7i 


IK 




H 


101-140 


H 


H 


IJi 




ti 




141-170 


H 


H 


1>4 




^ 



340 
260 



670 
530 



*L«iglh equals distance along piping from source of steam supply to top 
of each riser plus allowances for elbows, valves . and plus 25 

feet allowance for radiator connection. 



•"A/' "B" and "C" refer to typicaJ connections shown in Figs. 813B, 
eOeC. 809Cand 810B. 

If horizontal connections, spnngpieces and runouts are over & feet long, 
use pipes one size larger than given above. 

Grade horizontal connections, both steam and return, with a fall of not 
less than )^ inch per foot. 



Allowances for Resistance to Flow in Feet of Pipe 



PlpvStse— las. 


% 


1 


iy« 


1'^ 


2 


2',^ 


i 


3'^ 


4 


5 


6 


ft 


1« 


12 


M 


li 


For Elhows 


2 


2 


2 


3 


5 


6 


9 


10 


14 


19 


24 


35 


47 


59 


70 


82 


For Globe Valves 


2 

^ ■ 


3 


3 


5 


7 


9 


14 


15 


21 


28 


36 


53 


70 


88 


106 


124 



-., =.*,.. -^ i."*"^^^ i"^ j^iKiii iJi I.HC ^t^ mu&i oe dsceriainea, ana me inciionai resistance of httmfre and va ves considertd It is 
ojs^omary to reduce the resisUnce to equivalent length of straight pipe, as in the above table, which must be a^dXto t^'aciuS 



DUNHAM PACkCLESS 
RADIATOR VALVE 



OUHHkU PAtKtfSS 
P*0 t*T^R VAIVC 



OUNHAU 

RADUTOR 

TRAP 



[• i ECCENTRIC BUSH 
;'! TAPPED 1/2 



hincjH 

1_] 



ST€*M HtSE« 
RCTuftN RiSEft 

Fig Roec 
Run outs above floor 








TR*P 



MiiiAiy^ 



iKCCENTRrcejSMiscji 





0UI4HAU P«ClCLCSS 
QAOIATOD VALVE 



RADlATOt 
TRAP 



ftCTUflM HA 111 
STCAU Wlif* 

Fig. 8I.1B 

Spnng pirces and radiator connections 

for first floor radiator 



Fig. 810B. Trap and Valve at 

aamc end of radiator 

Column radialors only rK>t 

to exceed 15 3«i ions Recom^ 

mendt-d for upper floors in small 

buddings to simpJify piping 




STEAM RISEA 

RETUHfl RI9£I« 



ECCENTftiC 



Fig. 809C 

Run ouls between floor and 

ceiling 



COMFORT 
CONDITIONING 



QUOHem 
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DUNHAM STEAM HEATING EQUIPMENT 




THE DUNHAM 
VACUUM RETURN LINE HEATING SYSTEM 

GENERAL DESIGN - TYPICAL INSTALLATION 



THIS IS a two-pipe steam heating system employing 
atmosphenc pressxire or higher in the steam supply 
piping and radiation and a partial vacuum in the re- 
turn piping to ensure positive circulation. 

This system provides positive, rapid, noiseless steam ciroi- 
lation. It is smiple in essential design and equipment re- 
liable m operation and is applicable to all types ofbuildings. 
It provides control of the heat output only within a narrow 
range of steam pressures and temperatures which is insuffi- 
cient for adequate temperature regulation. It is recom- 
mended for installations in which temperature regulation is 
not a primary consideration. 

Syatem Desldn 

The general arrangement of all the component parts of a 
typical system equipped with a low pressure boikr t« lUut- 
trated in Fig. 889B. 

Where a hi^h preamre boiler is used and where central 
station steam is supplied at greater than heating pressure, 
a pressure reducing valve is used in the steam main lo re- 
duce the steam pressure. 

It is good design to provide a by-pass in return main 
where Returns are located above the boiler water line so 
that condensate can return to Boiler by gravity in case of 
failure of electric current. 

Grading 

All piping, both steam supply and return, must be graded 
in the direction of flow with the exception of the steam supply 
springpieces to up feed risers and the runouts to radiaton 
which must have an especially good grade of not less than 
H inch per foot back to the main and riser respectively, 
and be made of at least one size larger pipe. Steam and 
return mains must be graded with a fall of not less than 

U inch in 10 feet. , , , ■ . 

Emphasis is placed upon the importance of careful piping 
design and installation, elimination of the possibility oj tags 
and pockets, and careful grading of all spnngpiecra and run- 
outs. The system should be designed and instalW so that 
the entire piping will completely free itself of water by gravity 
flow to the receiver of the pump. 

Dripping 

The ends of all steam mains and all other points to be 
dripped, shall be dripped through properly sized Dunham 
Traps 

Each drip point shall be provided wjjh * s^aJe pocket 
and a gate valve on the steam side of the trap. 

''"^rpump used i. the Standard ^^^'^^^JZ'l 
Line Heating Pump Heating system de«gn 'W ca»'^a 
single automatic pump, a duplex automaUc arrangemeni. 
or a continuous operation uniL 

whether th« "<"'"» con« back to the purnp^i «^ ^»^^ 



Accumulator Tank may be piacad at a level which pemuts 
the condensate to flow to it l>y gravity. The return ojf con- 
densate IS not affected by iht varying pressure conditions 
which may exist in the system. The pump is arranged for 
either vacuum or Aoat control. This assures protection for 
the boiler and economy of electric consumption during night 
operation. 

Tim DupUx Automatic Pump TnsiaUaticn. used on larger 
systems, offers the same flexibility in control and the addsd 



feature of maximum economy. The pump capacity and con- 
sequently the power consumption can be kept more dosely 
in accord with the heatirw demand. Either unit may be 
operated independently. Tnis minimizes the possibility of a 
shut down under 



The Coniinutms Optr^ion Tnstattation is lofical where the 
greater port of the load is blast radiation or where there are 
lifu distant from pump. Such hfts makes it advisable to 
maintain a high vacuum at all tunes. 



Lift Connections 

While it is possible to locate radiators below the level of 
the return piping by using lift connections, the practice is 
not always advisaUe. The suggestion is made that lift fittings 
be used sparingly arxl only when absolutely necessary. A 
vacuum return line system without lifts can circulate steam 
under emergency conditions with the vacuum pump in 
operative. Where lifu are present, the pump must be cun- 
tmually in operation or circulation ceases. Lifts must al- 
ways be pfiiVKtod with a lift pocket and a draw-off at low 

point. Lifts at raduton must 
gft;a-o»'M-»i«v_&j^** nave a Dunham Trap at high 
TT ^-^— na OB^,^^Thw pomt. or above the lift as illus 

Qat^^i*^ trated in Fig- 958A. The lift con- 
nection should always be earned 
above the pipe into which it is 
discharged at shown. Dunham 
Lift Fittings are made in sues H 
inch to 2 inches mclusive 



i 







kd •_« hi 



u*-* A«« 



4|](]|[](]('y)()f]|f)^ Equaliser Connection 

The steam and return mains are 
cross conrwctcd at a convenient 
point in the boiler room as shown in 
rig- 1153. This arrangement elimi- 
nates the tendency to establish 
reverse arculation through the sys- 
tem when an induced partial vacuum 
IB catablished m the steam piping 
and radiation during tow fire opera- 
tion 




L*T •.■TT>^ 



Lift iSctint tftd trvp 
tmi when radiator m btlov 
rrtuff) mmtn td 
rcluni Une 
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THE DUNHAM 
VACUUM RETURN LINE HEATING SYSTEM 

TYPICAL INSTALLATION PRACTICE 
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G*Te 
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^•<T 




i"*M Float 
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\ inncal intulUtm o( a Dunham Vacuum JUoun L*ne Heaunf 
Svtum wiib ttnm Mppl|r tnm a %om pn«ure boilef The amMeiwrn 
of mtmm and rcium maina, rntn, runovta, fprwpMaet aad radiator 

to tkoaa uaed lor a OiflerenuaJ Hcauc« Stmcol r t" ^ 
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V**r « Urmi A. HIT r»ili«i«ir. 



Xtt3C^JuJli4iJ 





Fig 9068 

V^ing connections recommended 
for sub-atmoftphehc steam, vacu- 
um return line, or vapor system 
applications. 
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DUNHAM STEAM HEATING EQUIPMENT 



M 




PIPE SIZES - VACUUM RETURN LINE SYSTEM 

Instaitation in accordance with the following tabl«i assures ample pipe area for the flow of steam, air and condensate. 



/ 













Steam Mains 












Tnchc* 




Capautiks in Squau Fmt 


or Direct Cast Iron RAorATiON roR Each Length or Run 




tLENCTH OF Runs in Feet 




m 1 


JM 


m 1 


4N 


SM 1 6M 


SM 


I.MS 


1.5M 


».SM 1 


3.SM 


2 


1.130 
2.1U0 

3.nii> 


800 

1.470 
2.bN) 


1.2IX> 
2,160 


570 
1,060 
1.900 


Ron 

925 

1.670 


450 

840 

1.520 


400 

73.S 
1,330 


350 

650 

1,180 


300 
550 
990 


250 
460 
830 


200 
■WO 
660 


r 


S.S0O 

7.750 

I3.aoo 


3,(W) 
5.400 
9.6S0 


3.140 
4.400 
7.800 


2.750 
3,9()0 
6.900 


2,420 

3.400 
6.100 


2.200 
3.100 
S.S0O 


1.920 
2,700 
4.800 


1,700 

4.3U0 


1.430 
2,UU0 
3.600 


1.210 

1,700 
3,040 


990 
1,400 
2.480 


• 
• 


22J0O 
46.001) 
60,700 


15. VX) 
32.<HI) 

56,S()(t 


i2.wn 

46,000 


11.000 
23.U(K> 
40,300 


9.800 
ZO.idOO 
35.500 


B.900 
18.400 
32.200 


7.800 
16.100 
28.200 


6.900 
14.200 
25,000 


5,700 

i2.ano 

21,000 


4.900 
10.100 
17.700 


4.000 

8.300 

14,500 


13 
U 

M 


127.000 
164,OUU 
234.000 


89000 
llb.0()O 
164.0UU 


72. son 

133.400 


63,S00 

82.000 

117.000 


56.000 

72.000 

10.1.0110 


51.000 
fiSfiOO 
93,600 


44,500 
57.400 
82.000 


39.400 
51.000 
72,600 


33.000 
42.600 
61,000 


28.000 
36.100 
51.500 


23.000 
29.fW> 
42.1UU 



tTh« Irngth- It the diatance alors piping frf>m thp *boiler 
6r rvducins vkJw to the farthest rtdialor plus allowancee Inr 
ilbowi aqJ vftlvn (•«• table "Allowincea (oi- ResiiUnce to 



Flow") and plus 25 fept allowance for last radiator connection. 
Do not reduce any ateini main below 2 ^j inchea in size at ita 
end, which alarts larger and is dripped at end. 



Return Mains 



Pipe Siies. Inches 



l'/« 



>W I 



! 2H I 



I 3Vi 



I 



Capacity in Square 
M per Length ol 
Run in Feet 



4M ft. 
I. BOO ft. 
2.SM ft. 
3,0Mrt 



800 
500 
350 
■WO 



1.60O 

1.000 

800 

600 



4.000 

2.500 
1.80O 
1.500 



ll.OQO 

7.000 
5.000 

4.000 



21.000 

13.000 
9.000 
7,500 



38.000 
23.500 
16.000 
13.500 



55,000 
34.000 
24.000 
20.000 



78.000 
48,000 

34 .ax) 

28.000 



138.000 
86,000 
60.000 
50.000 



220.000 

138.000 

98.000 

80.000 



itmglk a ibe'diatancc along piping from the Punnp to the farthest radiator plusallowancev for elbows and valves (see table 
"Allowance* (or Resistance to Flow ). 



Vertical Risers 



Pipe Siae*. Inchea 



Steam Risers 



% 



1 



1V4 



IW 



2Vi 



J'/i I 



Return Risers 



'/* 



I 



1V4 



CapKity in Square 

Feet per Lencth of 

Kun m Feet 



2M 

4M 



I. 

i. 



U 
ft 
ft 
ft 

ft 



66 
47 
38 

29 
20 



133 I 290 



95 
76 
59 
42 



210 

166 

129 

92 



4S0 
325 
260 
200 
143 



920 


1.510 


2,660 


655 


1.080 


1.900 


525 


865 


1.520 


410 


670 


i.iao 


290 


475 


830 



3.850 
2.750 
2.200 
1.700 
1.210 



5.400 
3.900 
3.100 
2,400 
1,700 



1,000 
800 
640 
500 
350 



2.000 
1,600 
1.200 
1.000 
700 



4.500 

3.400 
2.500 
2.100 
1.500 



Dvtwntne th* l^oth of nin for each riwr exactly the 
Wm* aa for St*am Mams, that is from the -boiler or reducing 
Ttlvt to the farthest radiator supplied by the tiwr. 

Sprifiiptec— are the connectiuns from ateam ma>n» t-J 

SS;^ main, ii 45 dey.ee* and muft be at l€«t one pipe siae 
Uiitr than bottom of the riser. ».i,.„ „« .h* 

^ortiiEpiece. to downleed rwem may be *»»'" "" **^* 
v_.ri™ „r.h« .iparn main at 90 de«reea and should Sp same 
^^'.^t^p orthe'r'IUrjr.S-g doTnT.r6 Mth the direction 



of ste»m flow BO that the mmin will be drained of condensate. 
If springpiece* to downfe*^ rieer* are taken off the top of 
steam main at 45 degrees, then the main mxiftt be provtded 
with drips and traps to drain it. * - ■ _i 

Spfingpiecea to upfe^ risers or horizontal ofTaeta in n»e«, 
when over 8 feel long, should be made two pipe sizes larger 
than the riser to which they connect. Spnngplecefl from 
return risera to return maina should be same size aa bottom 
o( the return risers. 



Radiator Connections 



Sqiian 
Feet of 
Direct 

Radiation 

1- 25 
26- 80 

81-100 
101-140 
141-180 
181-200 
201 300 
301-400 
401-450 
4&1-700 



Supply 



Sice 

Inlet 

Vatve 

Inches 



Vertical 

Pipe to 

Inlet 

Valve 



Horizontal Runout to 

Riser or the Springpiece 

(o Main from a 

First Floor Radiator 



1 



H 



Return 



2 
2 

2M 






Trap 

No. 



lA 
tA 
lA 
lA 
lA 
|A 

2B 
2B 

JA 

3A 



Stub to Trap 

and Size of 

Trap 

Inches 



Hocizontal Kunout to 

Riser or First Floor 

Radiator Inches 



H 



H 



m I I fill I Ill ripi" nnr -1" ■■"r"'- '*"■" given above 

iHESSS^S^S^^^^^a So. ^t -ess than ^ .ncH per foot. 



Allowances f^i^eaistance to Flow In Feet of Pipe 



For Elbowa 



IV. 



2W 



14 



10 



15 



14 



21 




B 



35 



53 



10 



47 



70 




16 



S2 



124 






of straight pipe, as in Ihe above table, which must be added 
to the actual length. 
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DUNHAM STEAM HEATING EQUIPMENT 




^ 





THE DUNHAM 
VACUUM RETURN LINE HEATING SYSTEM 

A TYPICAL SPECIFICATION 



r THE GENERAL CONDITIONS governing this work shall be thoftc 
csublifthed a&ttanddfd (or the cofutniciion of building by the Institute of 
ArchilecU, 

2 CONSTRUCTION AND MATERIALS The heating installation 
proposed inciudefi the (urniihmg, delivery and erection of all necessary 
material, which shall be Jint clau in ail pariicuian and in accordance with 
Ihe •pccificaiion*, heaimg plans and man\ifacturer'8 detaUs^ 

3. INSPECTION The coniracior 6hall ailow the C, A, Dunham Com- 
pany't rcpreacniative to inspect th€ installation and sh^ll lend any assist- 
ance necessary to expedite and perfect the work. 

4. BOILER. The steam boiler (s) (low pressure} flhall be (type of 

boiler desired) with guaranteed racing for at leui sq ft. of equivalent 

direct radiation, ft nhaU bein&talk-d in accordance with boiler nianufacturer's 
instructions It shall br quipped with all necessary connections and 
trimmingv including a safety valve set for 10 Iba pressure, a Ounham 
Compound GaufC^ 15 lbs. by 3<7 vacuum, and a sensitive Damper Regulator. 
tOmil ftfgulalQ' on ias-fiTed nnd automatic oii-fifiU inUaU^Uons.) 

5. AUTOMATIC BOILER FEEDER, Furnish and insull on each 
manually operated coal, oil, gas hred or stoker or blower equipped boiler 
a aelf-cleaniriK auiomaCic water Jceder. complete with all fittinga recom- 
mended by manufacturer. 

6. AUTOMATIC BOILER CONTROL Fumith and insUU an auto- 
matic equipment for low water cut-off of fuel supply on all automatic gas. 
Oil or stoker fired boUefft complete with all elcctnc wirmg and pipmg re* 
quired accordrnx to manufacturer's instructions. 

7. SMOKE FIFE Connect boiler to chtmney with suitable black iron 
amoke pipe, Si» and gauge to be as recommended hy Boiler Manufac- 
lurer. Snv>ke pipe must be provided with hand stop damper (Omu hand 
Uop 4&*Ht>t^ OH ios AT^d ant oit'6ftd insiailaitons ) 

8. PIPE AND FITTINGS Furnish and erect a system of ilcam supply 
and return piping \\\ pipmg to have light connections, be properly sup- 
ported, anchored and graded to maure free and notselms circulation. Use 
wrought steel pipe (or wrought iron pipe), and cast iron tntings of standard 
weight and quality The ends of all pipes shall be reamed or filed Use 
graphue and oil applied to male thread only for making up all pipe ioinlt. 
Provide lor eipansiort of mams and risers by using loop type eipansion 
)ointsand swmg connect ions wherever requirrd ^rK) possible. In other 
provide approved all-metal packleaa expansion joinU. 



9 All steam tappinics in boiler flow pretisure> shall be connected full siie 
of tapping into a steam header which shall he dripped to the return header 
throuah 31 bleeder. Springpieces to steam and return mains on upfeed sys- 
Ums shall tie taken olT top of mams ai 4S degrees On down-feed systems 
Uke springpieccs from bottom of overhead steam mam at 90 degrees 

10. The end of cich tteam mam. down-feed riser and dnp potnt shaJl be 
drained into return mam using a gate valve. Dunham Strainer and Dunham 
Trapaa ir>dicated or^ plaru Each dnp shall Aow by gravity mto the return 
mam. No lift connection shall be used 



IK Crade steam mains. -return* tn^ifn and drip pip«ng H inch in 10 ft 
All steam supply spr>ngp»e<e%. offsets in steam nsers and rufKMiis to tMJi- 
aiora which grade in a direction opoosiie to steam ftow shall be installed 
no4_le« than one siie larger than the vertical pipe to which they connect 
and gfftded H inch per foot Grsde return spnngpiecca ^ irKh per foot. 

12 Return mams shall be connected to iV AccumuUtor Tink of Dun- 
ham A acuum Return Line Hrai ing Pump as shown m detail furnished \rf 
manufaciuref Lih connections must not he used e&cept between pumo 
arid •ccumulaiof tank There mu^t he gravity fk>w of vater and airJrom 
all drip and r^iaior traps ar¥l dnp pomu init* the accumulator tank. 



n Rn-rsi.fr lo >«r run oOflOAk-d or in the open as directed by the 
archiuc^ MUomr ' -- i«f>inf must hi tested and rrwJe Hfht ai 15 Iba. 
water pri»uii^ biioiL ,j-, -x concealed and covered 



14. All union connections, ftanges, packing nuts on gate and globe 
valves and on gauge glass of boiler must be drawn up tij^hl so as to prevent 
air leaking mlo e/slem when under a partial vacuum- This work must be 
performed alter system is completed and while it is under a vacuum. 

15. FLOOR PLATES, SLEEVES Furnish approved ftoor ar*d ceiling 
plates and sleeves on all pipes passing through floors or partiltons. 

16. VALVES AND CHECK VALVES, All shut-off valves in steam and 
return piping (excepting radiator inlet valves) shall be gate valves of ap- 
proved make- Valves 2 inches and under shall be brass: 2H inches and 
Urger to be iron bodies, brass inmmed. 5 inchea and larger shall be Ranged. 
Check valvea shall be honzoniaioT angle awing type of approved make with 
light weight brass disc, tested tor tightness ChtcV valves shall be inauUed 
where shown on plans or details, and wherever necessary. 



17. RADIATION Furnish and install radiation as shown on the plans. 

There shall be a total of ^^ so ft of (cast iron tube type or concealed type) 

radiation of approved niake. All cast iron direct radiation to have top inlet 
tapping and eccentric return outlet at bottom. 



18 RADIATOR TRAPS AND VALVES Each radiator shall be pro- 
vided at itg return outlet with a Dunham Radiator Trap of suitable size for 
satislactory operatLon^ The outlet of thcae trape to be connected to the 
rettirn piping. A Dunham Packless Radiator Valve of proper size shall be 
installed at inlet connection of each cxpoaed radiator. 



19 DUNHAM VACUUM RETURN LINE HEATING PUMP Fur- 
nish and insLall one (or Duplex) Dunham Vacuum Return Line Heating 
Pump of siic , having a rating of ___ sq ft of equivalent direct radia- 
tion The pump (or pumpsj shall be instatied. connected and wired in 
accordance with manufacturer's instructK>ns^ 



20. PAINTING All Eifx>sed Piping, and parts of Boiler and radiator* 
shall be painted as directed by the architect. The paint must be applied 
when the entire system is uruJcr vacuum. 

21- COVERINO Cover all steam mama arnj their apringpiccct with 
four-ply. l-irw:h thick asbestos sectional covering secured in place with 
meul bands Fittings to be covered with asbestoa cement All steam and 
return piping run corKealcd in outsidr walls or concealed in partition within 
1** inches of outside wall shall be covered with two-ply V^-inch thick asbes- 
tos seclional covering Cover boiler as specified by DOikr manufacturer. 

22 FINISHING UP Thoroughly bfow down and clean out system un- 
der a steam pressure of 5 lbs , all<j*ing condensate to be wasted to sewer^ 
Operate system a week with Tempcjrary Caps or Elbows installed on radia< 
tor traps After l his period then surface bio* -off the boiler, as follows 

Remove safety valve and connect a teinporary bk>w-ofT p«pe to safety 
valve tapping, emending it outside or to some suitable dram Shut off all 
radiator valves or valves m mam Fill boiler with water to top of 
glass Build a very hor fire and bk>w aieam ar>d water out through tL_, 
safely valve tapping and pipe oMUiected thereto Fire bard with not more 
than 5 lb pressure on boiler Supply cold water constantly at bottom 
of the boiler Conimue this for two hours At end of period, ckiae water 
feed valve, draw the fire quicktv. open blow-ofl at bottom of boiler and 
entirely drain boiler, replace safety valve Fill boUer slowly after it be- 
comes cold Rentove the Dunham Temporary Caps Or Elbows and install 
m their olace the Dunh;im Trapa. 

23 TEST The system shall he tested for tightness by filling with water 
to Its lop Pocketsof air m the piping or radiators must be vented to allow 
water to enter All leaks must be made light 

24. GUARANTEE The Contractor shall gxiarantee the apparatus in- 
tiaiicd tourculatr steam thoroughly through every radiator without noiae. 
under s ateam pressure on the heating mains not to eiceed two pounds If 
the apparatus Aall fail to accomplvh th« guarantee by reason ofany defect 
developing within the hrsi healing season and that rfeftct is due to faulty 

lienal or poor workmanship, the Contractor shall remedy such defect at 

within reasonable time after notice. 



.. -^ '^'^^LLY Nothing herein cont^irted shall be ooMtrued to reiicve 
the Contractor from iMkint food and perfect work in all dciaita. 
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A Summer Check-up 

of Steam Heating Systems 

for Economical Winter Service 



This discussion of the maintenance of steam heating plants during the "shut- 
down" months is presented in the beUef that it will be of service to 
those charged with the responsibilities of efficient, economical 
operation and maintenance of buildings. 



There is an old adage "what the eye does 
not see, the heart does not grieve over." 
This adage often applies to the summer at- 
titude toward heating systems. The sum- 
mer comes around and the last season's dif- 
ficulties are forgotten only to be repeated 
the next season, when the old excuse is 
raised "can't shut down now as tenants 
must have heat." 

The better policy is to take stock of the 
complaints and difficulties during the 
heating season and to apply the proper 
remedies after the heating system is shut 
down. 

Building superintendents, engineers and 
others responsible for the mamtenance of 
comfortable temperature conditions with- 
in buildings should make a log of winter 
complaints to guide them in their summer 
check-up of heating systems equipment 
and operation. 

One common complaint on steam in- 
stallations, for example, is "^f^^^.^f'' 
in certain rooms or sections of a bu.ldmg. 



This complaint is sometimes coupled with 
another, "noisy operation." The correction 
of the latter condition frequently corrects 
the former as this combination of difficul- 
ties may be due to: 

(a) pockets of water in radiator con- 

nections 

(b) pockets of water in steam main 

(c) pockets of water in return piping 

(d) priming boiler 

(e) leaks in return hnes 

(f) dirty or damaged steam traps on 

steam mains, riser drips or radiators 

(g) clogged strainers ahead of traps or 
at the suction of vacuum pumps. 

This is but one of the various problems 
of heating system supervision which make 
, systematic survey of the entire heating 
system advisable during the summer 
months, preferably immediately after the 
closing down of the heating system. Such 
a survey may well begin in the boiler room. 

The Boiler 

The following points merit attention in 



checking the condition of the various types 
of boilers in common use: 

Fire-box, Brick-set Boilers 

On fire-box, brick-set boiler installa- 
tions, check should be made for air leaks 

through brick settings and around firing 
and ashpit and uptake doors. These are a 
common source of heat waste. An asbestos 
or asbestos cement lining applied to the in- 
side or outside of uptake doors will make 
for a cooler boiler room with a reduction in 
heat loss from boiler. 

The internal brick work of the fire-box 
of brick-set boilers should be given atten- 
tion and repaired with suitable refractory 
material. There are several of the mastic 
types of material now on the market which 
make repairing of boiler combustion space 
a quick and simple procedure. 

All ashes should be cleaned out from the 
ash pit and grates. Ash pits, fire doors, up- 
take doors and breeching dampers should 
be left open» so that air can circulace 
through boiler and smoke stack during the 
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summer to keep the fire surfaces of boiler 
dry. 

DampTtesi 

If boiler room is inc'ined to be damp, a 
good plan is to place a pan of lime on the 
grate. This will absorb the moisture in the 
air as it passes through the boiler. It should 
be changed occasionally as the lime slakes 
out and becomes inactive to absorb mois- 
ture. This procedure will retard rusting of 
tubes and shell of steam boilers. 

Soot 

Of course^ all soot should be removed 
from the tubes and shell of boilers and 
from the smoke breeching to prevent the 
action of moisture in the air on the sulphur 
in the soot from affecting the metal of the 
boiler and the smoke breeching. More 
damage can be done by one summer of 
moist soot left in the boiler tubes and 
breeching than will result from operation 
during an entire heating season. 

Water Tube Boilers 

Water tube boilers should have baffles in 
combustion space checked and any holes or 
cracks should be repaired with refractory 
material following the manufacturer's in- 
structions to the letter for the best results. 
Unless baffles arc tight fitting to tubes and 
furnace, by-passing of gasses will result in 
considerable fuel waste. The metal sur- 
faces chat come in contact with the pro- 
ducts of combustion should all be cleaned 
of soot as for fire-box boilers. Ashpit and 
fire doors should be checked to fit and 
where they are warped, they should be re- 
set to fit snugly to their frames- 

Leaky gaskets in water tube boilers 
should be replaced, A good plan is to re- 
move all of the gaskets from the tube 
headers and clean the tubes of excessive 
scale. The boiler should be washed out, 
each tube individually. Rear or tower 
header should be cleaned out of all mud 
and the boiler left open for air to circul- 
ate through it until just prior to putting 
into commission for the heating season. A 
pan of lime in the combustion space of the 
boiler would be a help in preventing rust- 
ing in the event that the boiler room is 
damp during the summer. Ashes should be 
cleaned out from grate and ash pit and alw 
the fly ash from the tubes passing through 
the combustion space. All soot should be 
removed from the smoke breeching im- 



mediately after the shutdown of the heat- 
ing plant. 

Cast Iron Boilers 

Cast iron boilers should be checked to 
see that the cement or filling between the 
different sections has not fallen out caus- 
ing the by-passing of gases of combustion 
direct to the breeching instead of their 
proper passage through the heat absorbing 
surfaces of the boiler. The internal pas- 
sages of the boiler should be thoroughly 
flushed out and, where possible, air per- 
mitted to circulate through the boiler all 
summer. Where such is not jx)ssible, then 
the boiler should be filled with water to 
just above the level of the steam outlet. 

This will prevent rusting at the water line 
of the boiler and assist in maintaining clean 
water in the boiler during the next season. 

Blowing Down Boilers 

All boilers should be blown down im- 
mediately after the close of the heating 
season in order to remove the scale while it 
is yet soft, together with mud- Where 
possible, air should be permitted to circul- 
ate through the boiler by leaving the clean- 
out doors and the manhole covers open. 

The boiler manufacturers are only too 
willing to co-operate by furnishing proper 
instructions for the care of each particular 
make and type of boiler during the summer 
shutdown period. 

Boiler Covering 

One of the things which is given a great 
deal of inattention is the covering on boil- 
ers. It is frequently allowed to get in a bad 
state of repair. In consequence, heat dis- 
sipates from the boiler to the boiler room, 
creates excessive boiler room temperatures 
and is a source of fuel waste. Boiler cover- 
ing should be gone over at this time of year 
and, where found broken, should be re- 
paired* so that all circulation of air over 
the surface of boiler (between boiler cov- 
ermg) is stopped by making sure that 
openings at the top and bottom of covcr^ 
ing do not permit this circulation. 

Covermg should be applied to boilers 
with an air space between the outside boil- 
er surfaces and the inside of the covering. 
This Will materially aid in the insulating 
effect of the covering. A properly covered 



boiler should have an outside surface tem- 
perature that is not appreciably hot when 
felt by the hand. 

Safety Valves 

Safety valves should be inspected, espec- 
ially where boilers serve sub- atmospheric 
steam heating systems. The seat should be 
cleaned and, where necessary, reground to 
prevent inleakagc of air into the system 

which would interfere with circulation 
and prolong the length of time that 
the vacuum pump would have to operate 
to maintain satisfactory vacuums or dif- 
ferpRtials when the heating system is oper- 
ating under sub-atmospheric pressures. 



Pumps, Boiler Return TropS/ ond 
Boiler Woter Feeders 

Pumps, return traps and boiler feed ap- 
paratus should next be given attention. 
Motors of pumps should be removed from 
boiler room and stored in a dry place where 
boiler rooms arc inclined to be damp dur- 
ing the summer. Dampness in boiler rooms 
will oft times cause condensation to form 
on the msidc of motor winding which may 
result in a burncd-out motor when apply- 
ing the juice at the start of the heating 
season. Care should be taken to save all 
shims under motor and to note just where 
they were placed to ensure their replace- 
ment in the proper position when realign- 
ing the motor. Receiving tanks should 
cither be drained out and the drain left 
open with the air vent left open so that air 
can circulate to keep them dry all summer, 
or, where this is not possible, the receivers 
should be filled completely. This will pre- 
vent rusting at water line level in the re- 
ceiver. The outside of steel receivers should 
be checked over for rust spots, cleaned, and 
a coat of paint applied. This will add much 
to the length of life of the apparatus. 

Glands of centrifugal pumps which 
have been difficult to keep tight during 
the heating season may be caus^ by scored 
shafts. These should be taken out and 
polished or replaced and new packing in- 
serted accordmg to the manufacturer's in- 
structions. It is always wise to use the 
packing recommended by the manufactur- 
er. Other packing will not always do. Do 
not pack the packing too tight as usually 
the pump water-end bearing is water lub- 
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ric.iu'd from iVic water pressure developed 
in the pump housing ami the ^^land must 
necessarily drip n few drops of water per 
minute during period of operation. This 
drip indicates that water is paitsing through 
it to provide lubrication. 

Electric switch mechanisms on motor 
starters, float switches and vacuum switch- 
es should be mspcctcd, cleaned and oiled 
and contact points cleaned of all arc burns. 
If the contact points indicate severe arc- 
ing, stiffness in the mechanism may be the 
cause. A thorough cleaning of the mech- 
anism and an oiling will oft times remedy 
this condition. 

Boiler return traps should be opened and 
all working parts cleaned and oiled to pre- 
vent rust and corrosion during summer 
months. If this is done, efficient operation 
will be ensured and the life of the trap will 
be materially lengthened. It is wise not to 
change adjustments as the proper adjust- 
ment of the weights and floats is necessary 
for the proper functioning of this piece of 
apparatus. If the return trap is giving 
trouble, refer the matter to the manufac- 
turer, stating the particulars of the diffi- 
culty. Usually manufacturers can furnish 
the necessary instructions for the correc- 
tion. 

Air Vents and Eliminators 

Air vents on gravity steam jobs should 
be given attention. The air eliminators 
usually have a float valve mechanism. This 
should be cleaned and oiled and new gas- 
kets installed and air check examined and 
cleaned so it will function to prevent re- 
entry of air into the system when rate of 
combustion is retarded, thereby permittmg 
an induced vacuum and aiding in prolong- 
ing circulation which makes for economy 
of operation. 

Gouges 

Steam gauges should be checked, espec- 
ially on very low pressure installations, as 
a gauge "out" only a few ounces may re- 
sult in improper pressure being carried. On 
gravity systems where pressures are earned 
too high, an air-binding condition may re- 
sult and the heating-up period be length- 
ened with resultant fuel waste. 

Water gauge glasses on boilers should 
be cleaned and where necessary, new rub- 
ber gaskets or washers used and gland 



nuts made tight against steam or air leaks. 

With the above items checked and at- 
tended to. the boiler room can be eonsidcr- 
ed as having been put m first el.iss summer 
condition, ready to give a good account of 
itself during the next heating season. 

Piping ond Radiarion 

Attention should now be given to thi. 
piping and radiators. A survey of com- 
plaints during the past heating season 
should be m.ule and where these show con- 
tinued hard-to-heat conditions, cheek the 
following: 

Wahr Porkcfs 

1. Pockets of water in riser runouts and 
runouts to radiators, Where pockets oc- 
cur, they prevent the condensate clearing 
away from the steam or return passages 
and prevent the steam from entering the 
piping beyond the pocket or the .lir from 
passing into the return piping. Quite fre- 
quently the raising of a radiator on small 
blocks of wood will correct improper grad- 
ing and will result in the elimination of the 
trouble for individual radiators. When 
several radiators on one riser are affected 
all in the same manner at the same time, 
then the base of return or steam risers 
should be inspected for pockets. A pocket 
in a return pipe is just as effective in pre- 
venting circulation as one in a steam pipe. 
This procedure should also be followed 
when noise in radiators or piping has been a 
source of complaint, as usually one condi- 
tion is responsible for the other. 

Strainers ariJ Drip Traps 

2. All strainers on drip lines ahead of 
drip traps should be cleaned out as should 
strainers at receivers or at suctions of 
pumps. Drip traps should also be cleaned. 
When re-assembling drip traps and radia- 
tor traps, especially of the thermostatic 
type, it is always essential that the gasket 
which may be used in replacement shall 
be of the same thickness and material as 
supplied originally with the trap. Other- 
wise* the adjustment of the thermal ele- 
ment within the crap w.ll be affected^ If 
the gasket is too thin, water may be held up 
in the piping ahead of the trap On the 
other hand, if the gasket is too thick or .! 
another gasket is applied together w,th an 
old one, the trap will fail to close and steam 
will pass into the returns with very un- 



satisfactory results. Gaskets should be uh 
taincd from the manufacturer of the tr.ip. 

Kadiaiur Trapi 

i, R.idiator traps should becleanetl with 
a rag moistened svith gasoline. All grease 
and scale should be cleaned off the ther- 
mostatic member, the valve and the seat 
of the trap. Do nut use emery clotli ui 
other abrasive material to clean scats or 
valves of thermostatic traps as usually 

trapi are manufactured to certain defined 
limits. Continued wearing of contact 
faces of valves and seats by the use of 
abrasive material would change this limit 
and cause uneven surfaces preventing the 
trap from closing off tight. 

It is to be noted that steam leaking into 
a return will frequently affect thermos- 
tatic [r.ips further along the system caus- 
ing them to close off and hold water in 
radiators. "Water hammer" may result 
with serious damage to their thermostatic 
elements. These thermostatic elements are 
of necessity sensitive instruments and 
should not be subjected to shocks which 
may break joints of their assembly or frac- 
ture the metal allowing the thermostatic 
fluid to leak out rendering the thermos- 
tatic element useless to react to tempera- 
tures within the radiator. 

Ratfiafftr Valics ami Gtiie Vaivci 

Radiator valves and gate valves should 
be checked for leaks at the stem. Renewal 
of packing or tightening of the packing 
gland nut should be done when necessary. 
Gaskets and flange joints should also be 
given attention and where stains at flanges 
indicate a leak, the gaskets should be re- 
moved and after flanges have been thor- 
oughly cleaned a new gasket should be in- 
stalled. Gaskets should be, preferably, of 
graphited asbestos material. Never use 
rubber gaskets on steam heating systems. 
They dry out and harden and are a source 
of trouble. 

Opi-rafhiii Prcsiurcs 

Quite frequently boilers must be operat- 
ed at S, 6 or 10 pounds pressure for kitchen 
equipment or for processing equipment 
and this pressure may be carried also in the 
heating system. 

There are just as many heat units in a 
pound of steam at 2 pounds pressure as 
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there are at 10 pounds pressure. Radiator 
traps are designed by most manufacturers 
to operate continuously at pressures 
around 2 pounds and less. Subjecting rad- 
iator traps to pressures higher than 2 
pounds will eventually shorten the life of 
the trap, just as the driving of an auto- 
mobile at 60 to 70 miles per hour will 
shorten its life or send it to the garage for 
repairs sooner than would be the case if it 
were driven within the legal speed limits at 
all times. 

This continued carrying of excessive 
pressures on thermostatic elements some- 
times causes maintenance costs which seem 
to be out of all proportion to the cost of 
other buildings. It is strongly recommend- 
ed that on all heating systems where boil- 
ers must operate at pressures above 2 
pounds for the equipment other than the 
heating system, a pressure reducing valve 

be int;talled between the boiler and the 
heating system proper, this reducing valve 
to be set to maintain pressure from atmos- 
phere to 2 pounds. A marked reduction in 
the cost of maintenance and repairs to the 
therm ally -operated equipment of the heat- 
ing system will be effected. 

While considering reducing valves, the 
suggestion is made that in every case where 
these are to be installed on a heating sys- 
tem, the actual load in pounds of steam 
per square foot of radiation should be fur- 
nished to the supplier of the reducing valve 
so that a reducing valve of the proper 
capacity for the load in question may be 
obtained- A reducing valve installed on 
the basis of piping already on the job 
usually will be much too large for the load 
it will have to carry. With the result that 
in order to maintain the desired low pres- 
sure under such circumstances, the re- 
ducing valve would have the seat and valve 
so close together that their surfaces are al- 
ways in contact with steam at extremely 
high velocities causes wire drawing and 
very quickly renders the valve useless. A 
reducing valve selected on the basis of the 
required flow of steam through it under 
the desired pressure conditions will operate 
with much greater clearance between the 
valve and the seat and the velocity of the 
steam passing through the valve opening 



will be considerably lower than would be 
the case if the valve was too large in size. 
Additionally, low pressure regulation will 
be more closely maintained. 

Window Waste 

Do not overlook leaking windows as a 
source of heat complaints. Quite often 
even the addition of extra radiation to 
overcome apparent coldness in rooms will 
not correct the condition because of the in- 
filtration of cold air from leaking win- 
dows. The summer time is a good tinne to 
inspect all windows, tighten up stops or in- 
stall weather stripping. This form of pro- 
tection against air leakage usually pays 
goods returns on the investment, as drafty 
windows sure do keep the coal shove! busy 
in the winter. 

Comparing Fuel Consumpfton 

It is well to check the performance of 
your heating system with that of more 
modern installations. Modern systems de- 
veloped in the last 8 or 10 years show such 
substantial reductions in fuel consumption 
over older types that it becomes advisable 
for owners to investigate the possibilities 
of a thoroughgoing modernization of ex- 
isting systems. Such an investigation in- 
volves a comparison between the actual 
fuel consumption and the fuel consump- 
tion which would be anticipated with suit- 
able up-to-date appliances installed. Usual- 
ly the investment in more up-to-date ap- 
pliances applied to old heating systems can 
be anticipated to be repaid in 4 to 5 years 
by the fuel savings made. Increased heat* 
ing comfort and tenant satisfaction are 
also to be weighed. 

Sub-atmospheric steam is now a most 
popular medium for heating. Such sys- 
tems operate with from 2 5 to 40 /( less 
fuel cost than systems which were con- 
sidered up-to-date 8 or 10 years ago. The 
control apparatus used with this type of 
system is adaptable to old as well as new in- 
stallations making modernizing feasible 
for many present installations in which 
fuel costs are high and heating satisfaction 
is low. 

One of the most popular slogans today 



is "Modernize." The possibilities of mod- 
ernizing heating installations can only be 
disclosed by a careful engineering survey 
and these can be carried out most readily 
in the summer time. 

Tcmpcratnre Regulatiott Equipment 

Temperature regulation equipment 
should be given some attention. On elec- 
trically operated apparatus^ it is well to in- 
spect the contact points. These points 
should be cleaned where necessary so that 
proper contacts will ensure smooth opera- 
tion of the apparatus, 

Where air operated temperature control 
equipment is installed, the compressor 
should be checked for loose holding-down 
bolts which, from the writer*s experience, 
have oft times been responsible for non- 
operation of the compressor and the entire 
control system. The reason given for the 
non-operation of the apparatus was that 
the compressor, when running, made too 
nnuch noise. This could have been elimin- 
ated by tightening up bearings and hold- 
ing-down bolts and the application of cork 
under compressor bed plate. 

Piping connections between the com- 
pressor, air storage tank and pipe lines out 
into the system should all be checked for 
leaks. Leakage of air from the pipe line 
will cause the compressor to operate longer 
per day than otherwise would be required- 
Air operated thermostats are sometimes 
rendered inoperative by the collection of 
lint and dust. Especially is this evident 
where vacuum cleaners are not made use 
of for the cleaning of the building. Re- 
moval of the covers of the thermostats and 
thorough blowing out and cleaning of all 
lint and dust from the apparatus will make 
for smoother operation. 

Mohufacturers' Co-operotion 

Manufacturers of the particular types 
of apparatus installed in the boiler room 
and throughout the building will furnish 
the necessary instructions to keep theit 
equipment in first class condition. They 
have a mutual concern w^ith the operator 
of the building in the satisfactory per- 
formance and maintenance of equipment 
carrying their name and their co-operation 
is gladly accorded. 
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